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and 48 Exciting progress continues to occur and be reported upon in the field of thermo- 

electric materials and equipment. Three papers at the recent ASHRAE Annual 
o Trate Meeting in Vancouver related to this and in this issue (page 42) W. V. Huck 
ners, oll discusses thermoelectric devices used in heat pumping. Here are members of 
dling the ASHRAE’s Technical Committee 1.4 Thermoelectricity planning ahead. In the 
- coils att usual order, J. D. Meess, G. D. Hudelson, W. V. Huck, H. Kasch, E. R. Wolfert 
» control (Chairman), Peter Taylor, A. F. Phillips, R. L, Eichhorn and L, A. Staebler. . 
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Virtually any thermostatic expansion valve you call for is likely to be 
“right in your parts kit” when you carry A-P Model 209’s. They adapt 
in seconds to so many requirements — pressure limit is adjustable 
at twist of dial to the exact value called for by the compressor manu- 
facturer. No need to waste time chasing makes and types when these 
superior valves give your customers the safest overload protection 
available! 

Exclusive pressure-limit control instantly presets from 10 to 55*# 
gauge. Superheat setting can be varied from 2° to 20°F, if desired. 
Valve is designed to operate in any position, at any ambient tempera- 
ture. Nominal capacities: 4% through 1% tons R-12... % through 
3 tons R-22. Inlet connection sizes: %4-inch SAE, or % x %-inch 
SAE. Ask for Model 209 valves at your A-P Controls wholesaler. 


Model 207 thermostatic expansion valves offer outstanding 
advantages and quality recognized throughout industry. Per- 
formance similar to Model 209 valves, but without adjustable 
pressure limit. Can be furnished externally equalized. Choice 
of charges for different needs. 


CONTROLS COMPANY 


2456 N. 32nd Street, Milwaukee 10, Wis. Cooksville, Ontario 
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THE SHAPE OF THINGS TO COME 


No doubt there may be excellent reasons why consumer products, 
be they automobiles, refrigerators, air conditioners or what you will, 
should acquire the proportions, outlines, surfaces and decorative 
motifs which they do. Yet, it is quite possible that alternate patterns 
might be quite as acceptable or even, for the sake of argument, 
more effective. The fact is that, once started, trends tend to project 
themselves and to proceed through successive steps to present status, 


We think of this partly because there are little, recurrent 
bursts of self-examination on the part of engineer-designers which 
sometimes lead to alternate action but more frequently leave 
important decisions in the realm of what can only be called caprice. 
More specifically, subjective, rather than objective, reasoning 
dominates quite frequently. More often, the decision rests upon 
what people can be made to like rather than what consumers 
actually prefer. 


Historically, in the mid-Thirties industrial designers created 
a place for themselves in the field of consumer products by pro 
ducing imaginative handling of materials and surfaces and colors 
in ways which had not been done before. Far be it for us to dis 
parage their contributions for, though these were often made by 
virtually non-technical minds, they were spectacular as to results 
and led to improved products which met expanding markets. 


The time comes when the pendulum inevitably swings. We 
think that engineering-design is presently entering that changing 
phase. Having swung to the point of styling for styling’s sake and 
the production of consumer dissatisfaction in the interest of yearly 
changing models there seems to be some evidence of return to what 
was once called functional designing. It was Louis Sullivan who 
propounded that form follows function and really introduced the 
whole concept of integrated design. It was John Ruskin who, more 
gruffly, advised that a railroad station should look like a railroad 
station. 


Without putting on the mantle of a prophet we think we 
sense some return to the functional rather than the style concept. 
We wish that some of the more eager proponents of projected 
styling, art, music and architecture agreed with us. 


But, we think time is on our side. 
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Southland Center, Owner & Builder: South- 
land Life Insurance Co., Dallas, Texas; 
Architect-Engineer: Welton Becket & Asso- 
ciates, Los Angeles, New York, San Fran- 
cisco; Consulting Architect: Mark Lemmon, 
Dallas; Construction Supervision: Vanguard 
Corporation, Dallas; General Contractor: 
J. W. Bateson Co., Inc., Dallas; Mechanical 
_. Contractor: Farwell-Wallace, Dallas; Elec- 
‘trical Contractor: Fischback and Moore, 


Honeywell engineers saw that the equipment was delivered 
on time—then supervised the installation and thoroughly 
tested the system to make sure it operated perfectly! 


“You can’t beat Honeywell’s field service organization,” 
age the contracting team of A. B. Carter and S. P. Wal- 
le. “Honeywell had project engineers at the job site from 
the very beginning. And they stayed on the job until every 
Eketronic Air Cleaner was delivered, installed and checked 
out at top efficiency!” 


Honeywell installed 17 Electronic Air Cleaners in the 
new $35-million Southland Center. The installation is the 
largest in the southwest and one of the biggest in the world. 
ltremoves 90 per cent of all airborne dirt, to cut cleaning 
and redecorating costs—supply pure, healthful air through- 
out the building at all times. 


Honeywell also provided the entire temperature control 
ystem for Southland Center. The air conditioning plant 
Sthe largest of its type now installed in an office building. 
1300 thermostats offer individual room temperature con- 
ttol. And two Honeywell Supervisory DataCenters* provide 
tntralized control of public spaces and the vast heating 
and air conditioning system. 

You'll find your job—large or small—much easier when Honeywell's electronic air cleaning system will keep Southland 
jou work with Honeywell. Help is always conveniently Center bright and new-looking for years at lowest cost. 
Wailable from any one of 112 offices across the nation. 

Gill your local Honeywell office. Or write Honeywell, 


Dept. AH-8-67, Minneapolis 8, Minnesota. *Trademark Hon eywell a 
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BOOST 
REFRIGERATING 
EFFICIENCY 
AND MUFFLE SOUND 

with a 


TEMPRITE 
OIL SEPARATOR 


Oil is separated from the gas before it can 
get into the evaporator and is returned to 
the compressor automatically . . . 


e Full capacity of expansion valve assured. 
e Evaporator heat transfer increased. 


e Constant clean oil lengthens 
compressor life. 


e@ TEMPRITE oil separator muffles sound. 


OIL RETURN VALVE: Located ABOVE 
the sludge reservoir. Saye 


2 SLUDGE RESERVOIR: Traps sludge, oil 
carbon, and foreign substances, pre- 
venting their continued flow through the 
refrigerating system. 


Complete range of capacities 
for refrigerants 12 and 22. 
ASME. and UL approved. 


PAGE BOOKLET 
ON REQUEST 


Describes many advan- 
tages of Temprite Oil 
Separators. 


Temprite Products Corporation 
Box 72 E. Maple Rd. 
Birmingham, Mich. 

Send me Oil Separator Booklet No. T-397 
Name. 
Address 
City. 


Zone. State 


120,000 FRENCH ONES 


To the Editor: 


In the “They Wanted to Know” page 
of your November 1959 JourNAL an in- 
quiry regarding electromagnetic re- 
frigerator compressors was reported. 

We manufacture household refriger- 
ators with hermetic electromagnetic 
compressors and more than 120,000 of 
these are in service currently. They 
bear the label of quality of 1l’Asso- 
ciation Francaise de Normalisation 
(AFNOR) and of the Federation Na- 
tionale des Activites  Frigorifiques 
(FNAF). The strictness of these stand- 
ards is well known. 

Contrary to the opinion expressed in 
the published reply, we find these units 
to offer few operational disadvantages; 
they have been in production for sev- 
eral years. 

It is true that there are limits to 
the pressures which can be developed 
but this is really a great advantage as 
the compressors do not risk damage 
under possible abnormal operating con- 
ditions. They operate quite well in 
tropical climates, too. 

There is some problem of noise due 
to the rapid oscillations but this we 
have resolved to the point where our 
electromagnetic units do not exceed the 
noise level (expressed in phones) of 
the best refrigerators of other types on 
the French market. 

So far as we know, there are no such 
units manufactured elsewhere, except 
under our license, other than a re- 
cently undertaken Japanese product 
made within a German patent. 


GUY BELLANGER 


Societe Anonyme 
des Usines Chausson 
Asnieres (Seine) France 


NEXT MONTH 


DEATH AND HUMIDITY 
P. H. Kutschenreuter explores 
the zone where weather 
and mortality inter- 
relate 


WHAT’S NEW IN LITHIUM 
BROMIDE ABSORPTION 
P. H. Johnson looks 
at an important 
resurgent field 


WHEN JALOUSIES ARE 
USED IN THE HOUSE 
Another ASHRAE 
Laboratory report upon 
solar heat gains 


‘Ifithasn’t got it here 
«.. Ut hasn’t got it! 


Yes, when you get right down to 
| where the scale meets the metal- 
that’s when a scale remover really 
has to have it. And what it’s got to 
have isn’t simple—it’s got to have real 
cleaning power—but be safe to han 
dle. It’s got to have inhibitors t 
protect the system. It’s got to have 
a wetting agent for best contact and 
an anti-foam to hold down the foam- 
ing. Calgon® Scale Remover has all 
of these—plus a built-in pH color 
indicator that tells you when you 
have the system clean. 

Calgon Scale Remover is one of 
the Calgon Quality Products avail- 
able from your Refrigeration Whole- 
saler. Ask him about all of them. 


For free booklet on how to 
solve water problems, write: 


CALGON company 


HAGAN BUILDING, PITTSBURGH 30, PA. 


DIVISION OF HAGAN 
CHEMICALS & CONTROLS, INC. 
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Exposition growing 


New division 


AIA Register 


Thermoelectricity on submarines 


Spray foam insulation 


AUGUST 1960 


Air analyzed 


NSPE meets 


Cryogenic data 


news 


Heavy early demands for space at the 15th International Heating and Air 
Conditioning Exposition promise one of the largest displays of heating, venti- 
lating, air conditioning and refrigerating equipment ever held. This exposition 
will be concurrent with ASHRAE’s Semiannual Meeting in Chicago, February 
13-16, 1961. 


Formed as a division of Carrier Corporation, the Carrier Air Conditioning 
Company will be responsible for the businesses formerly conducted by the 
Machinery and Systems and Unitary Equipment divisions of the Corporation. 


1960 Building Products Register of the American Institute of Architects presents 
in tabular form technical data needed for pre-selection of building materials, 
providing a method of direct comparison of products engineered to perform 
similar functions. Products are classified according to type by category and 
subcategory and are identified with applicable standards. Technical reference 
material for each product type is included in the Abstracts of Standard 
Documents following product listings in each category. Copies are available 
from AIA, 1735 New York Avenue, N.W., Washington 6, D. C. Price is $25. 


Department of Navy, Bureau of Ships has awarded a research contract to 
York Division of Borg-Warner Corporation to assist the Navy in developing 
food refrigeration systems using thermoelectric materials for possible appli- 
cation in future submarines. 


Utilizing foam-in-place urethane—a synthetic resin foam said to be capable of 
expanding its own volume by 30 times upon application—a liquid spray foam 
insulation for home buildings has been developed. Initial tests indicated that 
it might cut installation time in half over present insulation methods. Urethane 
foam tested was manufactured by Dayton Industrial Products Co. 


Air Pollution Manual, Part I—Evaluation provides information for appraising 
air pollution problems. Nature of pollutants, quantities present in the atmosphere 
and their effects on health, vegetation and animals are among subjects covered 
within 194 pages. Published by the American Industrial Hygiene Association, 
14125 Prevost, Detroit, Mich. 


Substituting a stressed skin plastics laminate for the metal posts and beams of 
conventional reefers to cut weight and add extra cargo space for transporting 
of refrigerated and frozen foods, a non-metal trailer has been developed by 
Perfection Division, Hupp Corporation. 


Some highlights of the four-day, 26th annual meeting of the National Society 
of Professional Engineers held in Boston in June were: Board approval of the 
establishment of an Institute for the Certification of Engineering Technicians; 
steps toward implementation of the Functional Plan for unity of the engineering 
profession; and a_ preliminary iy on the new survey, “Engineering 
Professionalism in Industry”, made by the Professional Engineers Conference 
Board for Industry. 


Mechanical Properties of Structural Materials at Low Temperatures—A Com- 
pilation from the Literature by R. M. McClintock and H. P. Gibbons, National 
Bureau of Standards Monograph 13, contains tensile strength, yield strength, 
tensile elongation and impact energy of about 200 materials, metallic and non- 
metallic, given graphically as functions of temperature between 4 to 300K. 
Copies of this 180-page publication may be obtained from the Superintendent 
of Documents, U. $. Government Printing Office, Washington 25, D. C. for 
$1.50. 
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Imminent conference 


Visiting Russia 


TTMA meeting 


Survey report 


Training committee 


Under the direction of Dr. Charles J. Kensler, the newly established [jf 
Sciences Division of Arthur D. Little, Inc., will investigate uses of biology in 
industrial processes and in evaluating effects on man and animals of industria) 
products. Studies will range from investigation of the direct use of migy. 
organisms in fermentation processes to the evaluation of exposure risks op, 
countered in space travel. 


Ford Foundation has awarded $700,000 to the Polytechnic Institute of B 

to establish an honors program in science and engineering whereby excep. 
tional students will be able to receive a doctorate in six years of full-time 
study. 


From August 23-25 the 1960 Cryogenic Engineering Conference, co- 
sored by the University of Colorado and the National Bureau of Standards 
will take place in Boulder, Colo. 


Under the auspices of the National Science Foundation and the U. S. State 
Department, an Engineers Joint Council six-man delegation representing 
United States engineers is spending a month in the U.S.S.R. studying the 
utilization and allocation of Soviet engineers and technicians. 


Two general sessions and a technical engineering session were features of 
the 12th Annual Summer Meeting of the Truck Trailer Manufacturers Asso 
ciation, July 10-13 in Hot Springs, Va. Pertinent, up-to-the-minute topics 
were covered at the different sessions. 


As part of its survey of the heating industry, the Building Materials Division 
of the Business and Defense Services Administration, U. S. Department of 
Commerce (Washington 25, D. C.) has made available data covering Cast Iron 
Boilers and Cast Iron Radiation 1959. Subsequent releases will include 
information on manufacturers’ shipments of electric heating equipment, sted 
heating boilers, warm air furnaces, steel and nonferrcus radiation and a special 
report on the proportion of units of all types installed for purposes of replace 


ment and repair. 


At the seminar on “Improving the Learning Environment” sponsored by Carrier 
Corporation, which took place in New York, N. Y. on June 29, a teacher, a 
superintendent of schools and an architect discussed teaching, school planning 


and costs and how they are influenced by air conditioning. 


Arrangements are underway by the Fuels Division of the American Society of 
Mechanical Engineers for a three-day symposium to provide an up-to-the 
minute, definitive look at the status of fuels today. To be held at Rutgers 
University, June 5-7, 1962, this symposium will present a series of technical 
papers covering developments during the past decade in coal, oil, gas and 
waste fuels. 


With a total of 1,163,000 sheets of paper and 2,326,000 press impressions, the 
current edition of the ASHRAE HEATING, VENTILATING, AIR-CONDI 
TIONING GUIDE is probably the largest single volume produced by Waverly 
Press, according to the printer. 


Recent U. S. Department of Agriculture research on frozen vegetables shows 
no growth of bacteria at storage temperatures of 20 F or below. However, there 
was growth at 25 F and above and therefore there is the possibility 0 
production of illness-causing by-products at these temperatures, as reported il 
the Information Bulletin of the Refrigeration Research Foundation (No. 604 
June 1960). 


Air Conditioning and Refrigeration Institute has appointed a training Com 
mittee to help develop a program for teaching air-conditioning fundamentals 
in public school systems at both the high school and night school levels. This 
is part of a program to increase the supply of qualified service and installa 
personnel. 
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PROBLEMS 
Division 
ment of 
ast Iron 
include 
nt, steel 
a special 
replace: 
Top refrigeration people depend on top tubing people! 
Carrier 
rie Comprehensive GM Steel Tubing facilities quickly deliver 
your tubing processed to slip into your production line 
like an eel through oil. Typical are facilities for end-processing 
rciety of tubing to your requirements. We can hold O.D. 
>-to-the, or I.D. tolerances to a plus or minus .0015” by end sizing. 
Rutgers 
echni And by swaging, your O.D. tolerances can be held as close 
gas and as plus or minus .002”. You can have external beading or 
recessing and we can rod draw to exceptionally close tolerances. 
a Shearing, upsetting, flattening, piercing—we do all of them 
ONDE expertly. Just ask a GM Steel Tubing Sales Engineer. 
Waverly We're at your service. Rochester Products Division of 
General Motors, Rochester, New York. 
s shows 
r, 
ility 
orted in 
0. 60-6, 
STEEL TUBING 
com BY ROCHESTER PRODUCTS 
men 
s. This 
lational AMERICA'S LARGEST MANUFACTURER OF REFRIGERATION TUBING 
NAL 
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PARTS and PRODUCTS 


1.5-HP HERMETIC 
COMPRESSOR 


Adaptable for room and residential air 
conditioning, this lightweight com- 
pressor, Model F-2556, measures 11% 
in. high, 10-13/32 
in. wide and 8% 
in. deep. Capac- 
ity of the 1.5-hp 
unit at normal 
rating condition is 
16,300 Btu/hr. 
Compressor can 
be furnished for 
either 230/60/1 
or 208/60/1 service and is available 
with two styles of mounting legs and 
with either top or side suction inlet. 
Also featured are an internal resilient 
mount and external mounts of either 
rubber cushions or springs to keep 
operating sound to a min. 
York Div, Borg-Warner Corporation, 
York, Pa. 


FAN, LIMIT CONTROLS 


Featured in this new line are individ- 
ual fan and limit controls and a com- 
bination of the two. All include 
switches incorporating innovations to 
provide longer field life and are 
equipped with color-coded switch 
guards for easy identification. Switches 
incorporate roller operators, have a 
rating of % hp and are protectively 
enclosed with a moulded, non-con- 
ductive coating. 

Fixed fan and limit settings are 
available in the new controls. To pre- 
clude change in settings due to vibra- 
tion, tabs are provided to secure the 
levers at a preselected setting. 
Robertshaw-Fulton Controls Com- 
pany, 911 E. Broad St., Richmond 19, 
Virginia. 


REDESIGNED CASES 


Intended to make servicing of com- 
pressors easier, fronts on this line of 
refrigerated display cases have been 
redesigned. Two cases in the line are 
affected: the Angle Freezer, which is 
a sliding door counter-type case, and 
the Low Temp, an open type glass 
front self-service case. 

Both models have compressors lo- 
cated in the non-refrigerated lower 
section, with the compressors mounted 
on tracks to permit fast pull-out for 
service. With the new design, the 
front panel is held in place with a 
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continuous type hinge and swings up 
and out of the way to facilitate with- 
drawal of the compressor. Panels are 
equipped with a hooking device to 
keep them locked in an out-of-the- 
way position during servicing. 

Bally Case and Cooler, Inc., Bally, Pa. 


LINE TAP VALVES 


Incorporating several new features, 
two adjustable line tap valves, AP-1 
and 2, are cited as being easily at- 
tached to refrigerant lines for pierc- 
ing the tube to oe a port for 
testing, charging, discharging or purg- 
ing. Features include: a needle that 
cannot loosen and fall out, being an 
integral part of the shaft; handle 
made of Delrin attached to the shaft; 


each valve incorporates an additional 
sealing cap to fit over the charging 
port; attachment to tubing from the 
top; and all sizes of tubing from 3/16 
to % in. can be serviced with just 
these two valves. 

Watsco, Inc., Hialeah, Fla. 


WIRE FAN GUARDS é 


Ranging in size from 2% to 73 in. 
diam, these welded wire fan guards 
protect personnel from whirling blades 
in such diverse applications as air 
conditioning blowers and electronic 
cooling equipment. Made of concen- 
tric rings or spirals, guards are elec- 
tric resistance welded for max strength. 
E. H. Titchener & Company, 57 Clin- 
ton St., Binghamton, N. Y. 


EXPANSION JOINT 


Controlling and compensating for 
thermal expansion and construction, 
this wrought copper joint has been 
designed for use with low pressure 
steam and hot water plumbing and 
heating lines. Expansion and con- 


traction noises are minimized, pres- 
sure from pipings and joints is re- 
lieved, traveling pipe noises are in- 
sulated and the system is protected 


against damaging leaks, breaks anj 
failures. 

No maintenance is required and 
alignment problems are eliminated 
because of the flexibility and rotaty. 
bility of the joint, which compensates 
for expansion and contraction move. 
ment of 100 lineal ft of copper tube 
Designed for operation within a tem. 
perature range of from 40 to 240 
the joint is factory tested to 150 pg 
Chase Brass & Copper Company, 
Waterbury 20, Conn. 


AIRFOIL BLADED FANS 


Designated Series 116, units in thi 
new line of airfoil bladed centrifugal 
fans feature a low velocity radial rim 
wheel design for general ventilation 
and industrial process applications 
Fans are available in 15 sizes in both 
single and double inlet designs. 

Air entering the fan inlet is accel. 
erated gradually at the throat section, 
Radial rim wheel design (see cut) 
allows the air to 
expand over the 
entire blast width 
and pass over the 
airfoil - shaped 
blades at relative- 
ly low velocity 
with min turbu- 
lence. With this design, efficient pres 
sure conversion through the wheel is 
cited as being achieved and boundary 
separation is reduced. 

Blades on Class III fans are pro 
vided with formed steel and bar it- 
ternal stiffeners, welded in place for 
extra strength and rigidity. Hubs ia 
Class I and II fans are cast nickel 
iron, machined and riveted to the hub 
plate. Hubs in Class III fans are of 
welded steel fabricated construction 
American Radiator & Standard Sank 
tary Corporation, Industrial Div, De 
troit 32, Mich. 


TEMPERATURE CONTROL 


Suited for ovens, test equipment 
plant processes, laboratories and other 
industrial heating 
applications, this 
compact, remote 
bulb high tem- 
perature indicat- 
ing control, Type 
E36N, combines 
accuracy and sen- 
sitivity over a range from 100 
1000 F. Three models featuring three 
sensing bulb styles are offered. 
Reference between the setting | 
controlling temperatures is provi 
by a single scale with two pointers 
Several switch actions are available 
including normally closed, normally 
open and double throw. Ratings are 
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Burner-Mounted 
Primary Control 


Kwik-Sensor 
Flame Detector 


Wotan Electronic Control Fail-Safe Operation 


I Kwik-Sensor has no transistors, amplifiers or Kwik-Sensor protects against flame failure, igni- 

ncuum tubes. It is a simple, safe, dependable de- tion failure and power failure. Because of its split- 

ignusing a new flame detector to operate standard second response, Kwik-Sensor puts standard do- 

imary control elements familiar to any service- mestic primary safety components into action with 

mn. No educational programs are necessary. greater speed than any other flame detector now 
on the market. 


Type 956-1 
Kwik-Sensor 
flame detector 


the 
Perfect 


Control 
Package 
TYPE 120-215 D’LUXline Thermostat for 
Sealed mercury contacts. Adjustable heat D pe 
anticipation. Exclusive level bubble mount- 
Type 660-3 Kwik-Sensor ing aid. Distinctive straightline styling. : omestic 
rimary Control Terra-beige case, clear plastic face with Oil Burners 


(constant ignition) 


etched gold dial, birch veneer background. 


WHITE- RODGERS 
St. Louis 6, Missouri, 1209 Ca 

"Toronto 8, Canada, 611 Gerrard 
Basel, Switzerland. 
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15 or 20 amp, 115/230 volt ac. All 
snap-action switches are single pole 
and suitable for up to 180 F ambient 
temperatures. 

United Electric Controls Company, 
85 School St., Watertown 72, Mass. 


SOUND DAMPENER 


Combination pipe hangers and sound 
isolators in this line can be used for 
both standard pipe and copper tubing 
sizes ranging from % to six in. Isola- 
tor is factory installed to the hanger. 
Sound and vibration generated 
through movement of pipe by expan- 
sion, contraction, 
flow of liquids 
through piping or 
by equipment 
such as pumps, 
compressors, 
valves or regula- 
tors are cited as 
being eliminated. 
Isolator is made 
of a galvanized 
sheet metal cover 
formed with reinforced ribbing and a 
chemically processed high compres- 
sion felt attached to the cover. 
Elcen Metal Products Company, 9333 
King St., Franklin Park, Ill. 


ALUMINIZED GLOVES 


Three new types of gloves, designed 
to reflect 90% of all radiant heat in 
work where high temperatures are in- 
volved, have leather palms and alu- 
minized asbestos backs and thumbs. 
Quite flexible, the material is light, 
fully insulating and is cited as neither 
cracking nor peeling even under the 
most severe working conditions. 
Three i offered are: a five-fin- 
ger carpincho leather glove, one-fin- 
ger mitten of green heat-resistant 
leather and a five-finger glove of 
green heat-resistant leather. 
Air Reduction Sales Company, Div 
of Air Reduction Company, Inc., 150 
E. 42nd St., New York 17, N. Y. 


BLOCK-TYPE FILTER-DRIER 


Field testing of this new filter-drier, 
combining silica gel P. A. 400 and 

Mo‘iecular _=Sieve, 
2 is cited as having 
demonstrated that 
these desiccants, 
bonded in rigid 
form, will not 
permit separation 
ae under liquid surg- 
ing or severe 
shake-up. Further, the structure of 
this block exposes max surface to the 
liquid flow and assures even distribu- 
tion of filtered particles, resulting in 
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filtration in depth, thus preventing 
rapid rise in pressure drop. 

Full flow fittings of copper and 
brass minimize pressure drop through 
the connections. Copper fittings allow 
use of all commercial types of brazing 
materials for sweat connections, and 
brass flare fittings eliminate flare nut 
creep due to temperature changes of 
dissimilar metals. 

Cross section illustration shows the 
desiccant block suspended in the 
shell with tension spring, additional 
filtering screen, filtering and shock 
pads in position. 

Alco Valve Company, 865 Kingsland 
Ave., St. Louis 30, Mo. 


COOLING UNIT 


Model 430C-1 expands the Cool-Aire 
line of units for reach-in refrigerators 
to six models, ranging in size from 
100 to 430 Btu/hr at one F TD. All 
standard features of the line are in- 
cluded in the new unit, which is 
mounted at the top of the refrigerator 
and discharges cold air against the 
back wall, thus drawing cold air 


across the product. Uniform tempera- 
tures are maintained throughout the 
refrigerator, and door sweating and 
loss of refrigeration due to door open- 
ing are cited as being reduced greatly. 
Bohn Aluminum & Brass Corporation, 
Danville Div, Danville, Il. 


VALVE SEAT RINGS 


Designed as optional equipment for 
the company’s line of 150 to 300-psi 
bolted bonnet steel valves in sizes 
from two through ten in., Teflon- 
inserted seat rings are now available. 
Substituted for one of the metal seat- 
ing surfaces of a valve, they are cited 
as giving a tighter closure than is pos- 
sible with a metal-to-metal seal. 
Walworth Company, 750 Third Ave., 
New York 17, N. Y. 


REMOTE TYPE UNITS 


Seven sizes of remote, individual room 
Seasonmakers are now offered, with 
capacities ranging from 220 to 1240 
cfm. Of slim lined design, units are 
compact and require a min of installa- 
tion space. Four models are offered: 
floor, basic, hideaway and ceiling. 
Small sizes are equipped with 1050 


rpm motors, larger sizes with 1500 
rpm motors. 

Control gga and wall plate 
for hideaway and ceiling models 
available. Ail units have large ipi 
compartments and are desiguill 
slide-out fan decks for servicing aig 
maintenance. 
McQuay, Inc., 1600 Broadway § 
N.E., Minneapolis 13, Minn, 


3- AND 5-TON MODELS | 
Added to the line of Year Roum 
Comfort Equipment are a three 
five-ton model Remote Air-Coglgt 
Condensing Unit, featuring compa 
design and quiet operation, JJ 
come equipped with a 28-in, 
driven condenser fan, or twin 
densers in the five-ton model, 
signed for extremely slow speed 
heavy duty capacity for even extreme 
temperatures. 

Standard components are: glass filer 
insulation on all interior surfaces, mip 
ber sound absorbers, high capadify 
compressors externally spring-mounl 
ed, and contactor and pressure ¢om 
trol packages. 

Bar-Brook Manufacturing Company 
Inc., Shreveport, La. 


MOISTURE INDICATOR 


Combining a Refrigerant 12 indica 
tor, a Refrigerant 22 element anda 
sight glass in one interchangeable 
assembly, the “200” Dry-Eye screws 
out of its brass body in one piece to 
permit soldering of sweat connections. 


With the indicator assembly removed, 
there is no way to damage the de 
ments during installation. 

Designed to provide the low reli 
tive humidity deans point re 
to indicate a safe level, the Re - 
ant 22 element shows green for aly, 
pink for wet. Refrigerant 12 indice 
tor shows blue when dry, pink whet 
wet, and is cited as working equally 
well in systems using Refrigerants ll 
13, 113 and 114. 

Indicator body is a one-piece brass 
forging available in all standard siz@ 
flare and sweat, in both in-line m 
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. a This all-new line of condensing units provides the manu- 
= ze facturer with the opportunity to reduce and standardize 
rangeable machine compartment size over a wide range of products. 
ye Screws This compactness is possible for two reasons; new FREE- 
piece to FLO condenser design which is smaller and incorporates 
mections. 


improved non-clogging performance and heavier gauge 
construction, and the application of Tecumseh’s proven 
Tiny-T compressor series. Additional features include rub- 
ber grommets to isolate the compressor from the base, 
eliminating vibration and muffling noise, and holdown clips 
to permit faster compressor installation. 

Capacities in the new T-line condensing units range from 
680 to 1450 BTU in the low temperature models, and from 
2000 to 2950 BTU in the high temperature models. Along 
with the benefits of equal capacity in less space, T-line 


Model T63L—1/6 HP Model AT5CL—1/5 HP customers will gain from decreased freight costs because 
of the lower unit weight, plus all the other advantages 
Model T53H—1/5 HP Model AT43L—1/4 HP which Tecumseh mass production efficiency affords. Con- 
comme tact your nearest Tecumseh sales office or call the factory 
- the ele Model T55L—1/5 HP Model AT4CH—1/4 HP direct for further information. F 
“ = Model AT35L—1/3 HP 
Re Ti 
2 indict forty million compressors in the field 
ink when 
g equal MARION, OHIO 
rants 
TECUMSEH, MICHIGAN 
ece brass p 
ard sists =O U Cc.T:s COM PAN Y 
e mi FOREIGN OPERATIONS DIVISION: tecumseh, Michigan CANADA: Tecumseh Products of Canada, Limited, 1667 Dundas St., London, Ont. 
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(at left in the cut) and T models (at 
right). 
Ansul Chemical Company, Marinette, 
Wisc. 


AIR FILTER 


In design, the Pure-Air extended sur- 
face filter consists of two-in. high 
pleats set on 1%-in. centers. Each 
pleat is supported rigidly by a strip 


of cardboard set on edge and, under 


the influence of the air stream, be- 
comes a parabolic-shaped pocket. Be- 
cause of this shape, least resistance to 
air flow is at the back of the pocket, 
resistance gradually increasing up the 
sides. Large particles of dirt in the 
air stream, unable to change direction 
because of their inertia, lodge at the 
back of the pocket. Finer particles, 
able to change direction, are depos- 
ited on the sides. Air travels through 
the sides of the pocket at an angle, 
going through a greater thickness of 
material and increasing filtering effi- 
ciency. 

Arco Manufacturing Corporation, 542 
W. 55th St., New York 19, N. Y. 


RUST INHIBITOR 


Ready to use without ~ixing, Poly- 
Rustex can be applie. co any metal 
surface by a variety of methods: 
brush, spray, mop or dip. A combina- 
tion of active materials dispersed in 
an oil carrier base, the compound 
penetrates through existing corrosion 
to the bare metal, forming a solid air 
and moisture-tight seal to prevent for- 
mation of new rust. It is low in vis- 
cosity, non-settling and non-freezing, 
permitting storage indoors or out in 
any weather. 

Brad Chemical, Inc., 111 W. Wash- 
ington St., Chicago 2, Iil. 


FINAL DRIVE UNIT 


Designated Type 77MS, this pneu- 
matic final drive unit to position 
valves, dampers and other control de- 
vices on heating and processing equip- 
ment develops up to 400 lb-ft of op- 
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erating torque and 800 lb-ft stall 
torque with 45 psig air supply. It 
can be controlled pneumatically or 
electrically. 

Middle range of torque values is 
covered by the 77MS; Model 77S 
handles loads to 140 lb-ft and 77L to 
2400 lb ft. Drive lever rotation of the 
unit is 75 deg and lever can be 
mounted on either end of the output 
shaft at 10 deg increments. 

Accessories available are automatic 
air failure lock, combination air pres- 
sure reducing valve and filter, limit 
stops, limit switches, strip heater with 
thermostat and position indicating 
quadrant with pointer. 

Republic Flow Meters Company, 2240 
Diversey Pkwy., Chicago 47, Ill. 


ADD-ON COOLING COIL 


Low cabinet featured on this three- 
ton add-on cooling coil permits it to 
be added to an up-flow forced air 
furnace without greatly increasing the 
overall height of the installation. 
“A” type coil projectS up into the 
plenum space. Duct connection can 
be made at a lower level than is 
possible with conventional full cabi- 
net coil units. 

Coil has 3.44 sq ft net face area, 
rippled edge aluminum fins that are 
flat-bonded to seamless copper tubes 
and has been tested underwater at 
400 psi. It is equipped with a ther- 


mostatic expansion valve. 


Lennox Industries, Inc., Marshall- 
town, Iowa. 

AXIAL FLOW FANS 

Since ventilation systems are fre- 


quently altered during their life, 
usually to increase capacity, this man- 
ufacturer has developed a line of 


belted axial flow fans to simplify this 
change. Regardless of initial hp or- 
dered, a new bearing assembly suit- 


able for loads to 50 hp is furnished 


with each fan in the line. 
construction feature is a 
motor mounting plate, pre-drilled 


all motor frame sizes the fan 
accommodate. 


line, and air deliveries are availahis 
to approximately 85,000 cfm. 


Propellair Div, Robbins & Myers, ings 


Springfield, Ohio. 


CEILING-MOUNTED UNIT§ 


Three different models are includaaa 
in this line of ceiling-mounted Tega 
dential electric heating 
suited for easy installation in kitchen 
or bathrooms. Each unit mounts a 
recessed position into the ceiling jim 


that only the grille is visible. 


Combining one unit a 
watt heating“ capacity, two 
lamps and a 175-cfm fan, a heaieua 
light-fan model (shown) can 
mounted between joists and saves ii 
stallation time of fixtures. 


5%-in. diam squirrel cage blower Gm 


culates heated air and exhausts stile 


air; horizontal exhaust can be ree 
to any standard four-in. round duct 
Allowing separate use of the heater, 
light and fan, a special wall switch 
has an indicator light to show when 
the heater is on. A compact heater 
and light unit, rated at 1200 watt, 
and a unit with heater only, rated at 
1000 watt, are also available. 

All ceiling model electric heaters 
include built-in thermal protection 
devices that turn the unit off to pre 
vent overheating. Frames sna out 
and hang from springs for lamp chang 
ing and cleaning. : 
Westinghouse Electric Corporation, 
Air Conditioning Div, Staunton, Vs 


ROLL-TYPE MEDIA 


Coming in kit form for assembly # 
the point of installation, Manual Rol- 
Kleen carries media rolls 70-ft long 
in the proper widths for three, four 
or five-ft wide filter sections. Ualt 
heights range from five to 15 ft # 


ASHRAE JOURNAL 


Both standard 
high pressure propellers are availahiaaa 
depending on system 
Fans range from 30 to 60 in., suppiaam 
menting smaller units already in qm 


hie 
can 

4 
q 

4 

; 

| 

, 


>| PENN TYPE 426X 
‘| MAKES YOUR HEATING-COOLING 
FAN COIL UNITS TRULY AUTOMATIC 


Don’t make users play guessing games for comfort with your heating- 
cooling fan coil units. Penn Type 426X changeover control turns the 
job over automatically to the heating or cooling side of the combination 
thermostat. Sensing plate feels change in circulated water temperature 
—provides fast, positive shift in thermostat function. Unaffected by 
high or low temperatures encountered in unoccupied, non-conditioned 


pes, areas. Setting is not shifted by electrical load. Unique construction 
provides single strap mounting in any position . . . assures dry operation 
in the most humid locations. Concealed screwdriver adjustment and 

y at Use the inexpensive Series adequate wiring space make the Type 426X a favorite with installers. 

Roll- 872X Heating-Cooling For your next job, use Penn Type 426X. 

long Thermostat with the Type 

four 426X Changeover Control. 

Unit 

PENN CONTROLS, INC 

« Goshen, Indiana 
JAL EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 
AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


ater, 
vitch 
vhen 
watt, 


increments of four ft. Each filter sec- 
tion is shipped knocked down for as- 
sembly at the job site and two or 
more sections can be bolted together. 
Media are changed quickly by the 
manual wheel, which rolls used media 
down across the face of the filter to 
the lower disposable roll. Mainte- 
nance is infrequent. Units are de- 
signed to operate in a pressure differ- 
ential range from 0.3 to 0.6 ft wg 
and from 350 to 500 fpm. 
Farr Company, P. O. Box 90187, Air- 
port Station, Los Angeles 45, Calif. 


BOILER-BURNER UNIT 


Cited as operating at more than 80% 
efficiency and reducing installation 
head room by as much as 24 in., 
this boiler-burner unit (gas or oil- 
fired or both) is designated Petro-Pac. 
Consisting of a burner meshed into a 
firebox type boiler, this forced draft 
package unit will service steam or hot 
water requirements of buildings con- 
taining from 6000 to 60,000 sq ft of 
floor space. Features are: pressure 
firing eliminating chimney or smoke- 
stack, elimination of the refractory 
combustion chamber, sealed combus- 
tion system and factory packaging for 
immediate installation. 

Petro, 3170 W. 106th St., Cleveland 
11, Ohio. 


BTU METER 


Function of this meter in a heating or 
cooling system is to measure the vol- 
ume or weight of the heating or cool- 
ing fluid and determine the tempera- 


ture difference between fluid entering 
and fluid leaving the system. Com- 
puting the product of these two fac- 
tors provides total Btu or the exact 
quantity of heat removed or added. 

This sweep balance Btu meter, for 
use in the processing industries as 
well as in apartment and office build- 
ings, requires no amplifiers, utilizes 
electrical resistance thermometers and 
an electromechanical computing de- 
vice, and car. be used for cooling sys- 
tems where the temperature differ- 
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ence is only a few deg F. Accessories 
available include a remote counter or 
a strip chart recorder that can be 
clened any distance from the inte- 
grator. A separate control panel is 
also available for use where a pre- 
determined number of Btu are needed 
to activate external circuits used to 
operate other equipment. 

Air Conditioning Equipment Corpo- 
ration, 219 E. 44th St., New York, 
New York. 


HORIZONTAL FURNACE 


Now available in horizontal form for 
use in homes and small commercial 
buildings, the Custom Mark II oil- 
fired furnace can be installed in areas 
not ordinarily used. Major reason for 
this is its volumetric combustion sys- 
tem, which eliminates the need for a 
chimney, requiring only a vent to 
handle exhaust. Suggested methods 
of installation include: beneath the 
floor in a home without a basement, 
hung from floor joists, suspended 
close to a ceiling in a basement or 
utility room, in an attic or in an at- 
tached garage. In commercial instal- 
lations the furnace can be suspended 
from the ceiling in any spot and 
operated with or without ducts. 

Six heating capacities are available, 
with an output rating at the bonnet 
of from 84,000 to 250,000 Btu/hr. 
Designed for No. 2 oil, the furnace 
includes standard equipment as fol- 
lows: built-in oil burner with integral 
draft fan, two-stage fuel unit and 
solenoid oil valve; circulating fan, 
motor and safety stack switch; stand- 
ard thermostat: two-wire, heat antici- 
pating low voltage type; combination 
fan and limit control; one filter and 
filter rack on Models FID-84, 95 and 
110, two on models FID-140 and 180 
and four built-in filters on méddel 
FID-250. 

Iron Fireman Manufacturing Com- 
pany, 3170 W. 106th St., Cleveland 
11, Ohio. 


BUILT-IN CONTROL 


Factory-installed in Bypass Weather- 
master units, a newly-developed con- 
trol powered by the conditioned air 
itself proportions air flow through the 
cooling-heating coil while water flow 
remains constant. Previous room ter- 
minal units required purchase of 
separate water flow controls, plus 
added cost of pneumatic piping. 

In addition to the bypass control, 
the new Weathermaster’s discharge 
grille sections are locked in er to 
prevent tampering. A_ redesigned 
cooling coil arrangement permits eas- 
ier cleaning from the front of the 
unit. Flexibility is offered through a 


choice of five different nozzle gp. 
matching variations in 


load and ventilation requirements of 
all-glass structures, existing buildings 
with moderate glass areas and strye. 
tures with low sensible heat loads and 
high ventilation requirements. 

Carrier Corporation, Syracuse, N.Y. 


COMPACT MOTOR 


With Nema type “C” face mounting, 
this new Thinline motor is designed 
for use on pumps, gears, hoists and 
propeller-type fans. Both drip-proof 
and totally enclosed constructions are 
available in ratings from one through 


five hp at 1800 rpm, % through three 
hp at 1200 rpm and % through two 
hp at 900 rpm. 

Compact design of the motor te 
duces over-hang and allows for com- 
pact equipment design. Its light 
weight makes it easy to install. 
General Electric Company, Schenee- 
tady 5, N.Y. 


WATER-BASED FLUXES 


Featuring instantly soluble and non- 
charring residues, these non-resinous 
water-based fluxes, designated Or 
gano-Fluxes, are available in four 
apa to provide sufficient activity 
or most jobs while holding residues 
to a min for the soldering speed re 
quired. Grade descriptions are: 3359, 
red, for fast action and medium resi- 
due; 2133, pink, for rapid action and 
moderate residue; 3133, pink, for me- 
dium action and min residue; and 
735, blue, for medium action and 
light residue. 

London Chemical Company, Ine, 
1535 N. 3lst Ave., Melrose Park, Ill 


INSULATING FOAM 


Designed to provide the refrigeration 
industry with a low cost, one-shot, 
rigid polyurethane foam for low tem 
perature insulation, Nacconate 

is now available in developmenta 
quantities. Dimensional stability 
cited as being excellent. c 
National Aniline Div, Allied Chemr 
cal and Dye Corporation, 47 West 
St., New York 6, N. Y. 
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absorption cycle 


This paper covers a specific type of 
air-cooled absorption refrigeration 
gele with application to air con- 
ditioning equipment now in pro- 
duction. This unit is manufactured 
in3 and 412 -ton sizes. It comprises 
a outdoor, air-cooled water chil- 
lng section, as shown in Fig. 1, 
which circulates chilled water to 
fumace, duct or fan coils serving 
the conditioned space. 

Design objectives called for an 
air-cooled, hermetic absorption 
gele. A new cycle development 
was required as a review of familiar 
yeles disclosed the following limi- 
tations: 

I-Cycles evolving from the 
lithium bromide water com- 
bination require low absorber 
temperatures which cannot be 
maintained practically by air 
cooling. 

2-Cycles employing halogenated 
hydrocarbon refrigerants fail 
on one or more of the follow- 


ing points: 
a. Air cooling is not practical 
b. Poor chemical _ stability 


and/or compatibility with or- 
dinary materials of construc- 
tion 
¢. Exorbitant solution heat ex- 
change and pumping require- 
ments 

3-The Platen-Munters, ammo- 
nia-water-hydrogen cycle has 
poor heat transfer rates and 
geometric limitations 

4-The conventional ammonia- 

_ Water cycle has thus far not 


EE Merrick is Chief Erjgineer, R, A. English 
Monin Development Fagineer, Gas Air Con- 
This ing, Bryant Mawuufacturing Company. 
tented es here somewhat condensed, was pre- 
V at the ASHRAE 67th Annual Meeting, 
steouver, B. C., Juae 13-15, 1960. The com- 
Daper will appear in TRANSACTIONS. 
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been hermetic owing to pump 

shaft seal and has not been 

fully exploited thermodynami- 

cally 

This review disclosed a poten- 
tial in an air-cooled ammonia-water 
combination if a hermetic circula- 
tion means were developed and 
performance-improving heat ex- 
change relationships introduced. In 
the description to follow, the solu- 
tion return trap and the solution 
cooled rectifier piped in parallel 
with the heat exchanger answer 
these conditions. 


Cycle Description—The cycle is 


diagramed in Fig. 2. To be consis- 
tent with previous absorption re- 


efficiency. 


by the authors. 


Here is a newly developed air-cooled absorption cycle being 
used in 3 and 412-ton gas-fired air conditioning equipment. 
Ammonia-water is the refrigerant-absorbent combination. 
Unusual features of the cycle are the use of a hermetic trans- 
fer device to circulate solution and a solution-cooled rectifier 
piped in parallel with the heat exchanger to improve cycle 


A new cycle development was required as a review of 
familiar cycles disclosed too many limitations, as pointed out 


R. A. ENGLISH 
Member ASHRAE 


frigeration literature terminology, 
in this paper strong solution is that 
rich in solute, which in this case 
is ammonia. Weak solution is, 
therefore, poor in ammonia. 

Strong solution entering the 
generator is heated and the result- 
ing vapor and weak solution are 
separated in the separator. The 
vapor, a mixture of ammonia and 
water, leaves from the top of the 
separator and travels to the an- 
alyzer across the top of the gener- 
ator reservoir. It passes through the 
analyzer in intimate contact with 
returning strong solution, ap- 
proaching equilibrium with the so- 
lution and leaving richer in am- 
monia. 
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Fig. 1 Outdoor, air-cooled water chiller section 


Then the vapor passes through 
the rectifier where it is cooled and 
partially condensed by returning 
mre solution. The condensate has 
a high percentage of water so the 
leaving vapor is now nearly pure 
ammonia. The ammonia is then 
condensed in the condenser and 
passes through a fixed restrictor to 
the chiller. Here the refrigerant 
vapor then goes into the bottom 
of the absorber. 


The hot weak solution that 
leaves the bottom of the generator 
separator passes through the heat 
exchanger where it gives up its 
heat to returning strong solution 
not used to cool the rectifier. It is 
then metered through a fixed re- 
strictor into the subcooled absorber 
and to the bottom of the absorber. 
Here it-comes in contact with the 
vapor from the chiller. 


Fig. 2 Cycle diagram 


Absorption takes place as the 
two mix and rise through the ab. 
sorber. The resultin strong soly. 
tion then stores in the inlet tank 
Some absorption takes place in the 
subcooled absorber, making use of 
the fact that the weak solution ep. 
tering is subcooled and able to ab. 
sorb vapor without the benefit of 
heat transfer surface. 

The strong solution is then re. 
turned to the generator by means 
of the solution return trap. In flow. 
ing to the generator the solution js 
split into two parallel flows, part 
cooling the weak solution in the 
heat exchanger and the remainder 
purifying the vapor in the rectifier 
and analyzer. Solution cooling of 
the rectifier eliminates the addi. 
tional input that would be required 
to replace heat rejected by an ey 
ternally cooled, e.g. air-cooled, 
rectifier. Furthermore, the parallel 
flow split most closely approaches 
conditions of reversible heat trans. 
fer resulting in minimum heat er 
changer and rectifier sizing for 
specified results. 

The solution return trap is one 
of the most unusual features of this 
cycle. This is a hermetic transfer 
device which uses heat as the driy- 
ing energy and automatically ad 
justs its operation to the varying 
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TABLE I—CYCLE CONDITIONS 


Location 


|, Weak Solution Leaving Generator 

2, Weak Solution Leaving Heat Exchanger 
3, Vapor Leaving Analyzer 

4, Vapor Leaving Rectifier 

5, Liquid Leaving Condenser 

6. Vapor Leaving Chiller 

1. Liquid Residue Leaving Chiller 

8, Strong Solution Leaving Absorber 

9. Strong Solution Leaving Trap 

10. Strong Solution Leaving Rectifier 


*Values read from property tables. 


flow rates of the individual cycle. 

The trap is essentially a cham- 
ber located at an intermediate ele- 
vation between the absorber, above, 
and generator, below. It is first 
valved to the absorber to admit so- 
lution which flows in by gravity 
head, and then valved to the gen- 
erator to empty solution. Separate 
lines are used to convey liquid and 
displaced vapor. The vapor lines 
are controlled by solenoid valves 
while the liquid lines have check 
valves. The central chamber has a 
float which signals via a magnetic 
switch when the chamber is full. 
This operates the solenoid valves. 
A timing circuit allows a fixed 
period for the chamber to empty. 

When the low side valve is 
open, equalizing the chamber to 
the inlet tank, solution flows into 
the chamber through the low side 
check valve. When the chamber 
becomes full, the magnetic switch 
closes the low side solenoid valve 
and opens the high side solenoid 
valve. The pressure in the chamber 
then equalizes with the generator, 
closing the. low side eheck valve, 
and allowing the solution to flow 
through the high side check valve 
into the outlet tank. 

The timing circuit reverses the 
solenoid valves when the chamber 
is empty. When the chamber pres- 
sure is equalized with the absorber, 
the filling process will begin. Prior 
to this last equalization, the cham- 
ber contains a volume of high pres- 
sure vapor equal to the volume of 
liquid which was transported. This 
high pressure vapor is then dumped 
into the absorber during equaliza- 
tion. The blow-down valve, which 
isa double actin 
used to divert the bulk of this vapor 
into the bottom of the absorber 
Where it is readily absorbed. 
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Pressure ature 


check valve, is — 


Temper- Concentration Calculated 
Liquid Vapor Weight Flow 


psia F Lb/Min/Ton 
286.4 305 78.0 76.5* 2.150 
286.4 170 732.0 — 2.150 
286.4 257 91.0* 
286.4 175 99.2* 488 
286.4 110 0.8% — 448 
69.0 52 —  100.0* 
69.0 52 23.0* — — 
69.0 137 63.6 — 2.640 
286.4 137 633.6 — 2.640 
286.4 245 63.6 93.4* ce 


Since this vapor goes directly 
from the generator to the absorber 
and by-passes the refrigerant cir- 
cuit, it requires additional genera- 
tor heat input. This additional in- 
put is the energy required to pump 
the solution in this cycle. 


Cycle Performance—Pressure tem- 
peratures and concentrations meas- 
ured from actual cycle performance 
in air conditioning equipment have 
been used in calculating the cycle 
coefficient of performance (COP), 
the trap operating energy and heat 
transfer component efficiencies. 


Table I lists these values for 


rated chiller performance on 95 F 
DB, 75 F WB entering air, produc- 
ing 44 F chilled water at 2.5 gpm 
per ton. 


1—COP: 


If a heat balance is made around 
the generator, analyzer, rectifier 
and heat exchanger as a group, the 
cycle COP can be calculated. 

The calculated value is .462 
and includes the trap operating 


NEXT ASHRAE MEETING 
CHICAGO: FEBRUARY 13-16 


Headquarters for the 1961 Semi- 
annual Meeting of the American 
Society of Heating, Refrigerating 
and Air-Conditioning Engineers 
will be the Conrad Hilton Hotel 
in Chicago. 

Held concurrently with the 
ASHRAE Meeting will be the 15th 
International Heating and Air- 
Conditioning Exposition at the 
Chicago International Amphi- 
theatre. 


energy which amounts to 8.36% of 
the total cycle input. It does not 
include vagrant heat losses from 
the cycle or any efficiency involved 
in converting fuel to actual gen- 
erator heat input. 


2—Trap Operating Energy: 
Ideally, the trap allows a volume 
of vapor equal to the volume of 
strong solution transferred to go 
directly to the absorber from the 
rectifier, by-passing the refrigerant 
circuit. Actually, the trap never 
completely fills with solution so 
that a volumetric efficiency must 
be applied, which in this case, has 
been measured at .96. 

In equipment where this cycle 
is used, a trap efficiency of less 
than 96% is realized which, of 
course, increases the trap operating 
energy value and correspondingly 
decreases the COP value calcu- 
lated previously. The magnitude 
of this disparity is a design variable 
associated with an absorption- 
desorption process occurring dur- 
ing trap operation. While empty- 
ing, high pressure vapor is ab- 
sorbed into solution residues in the 
float chamber and later released 
when the chamber is equalized to 
the absorber pressure. 


CONCLUSIONS 


The discussion has been directed 
specifically at the operation of the 
cycle and has avoided construction 
details of the cycle and the air con- 
ditioners in which it has been ap- 
plied. It should be recognized that 
actual air conditioner performance 
will vary from calculated cycle 
performance according to the mag- 
nitude of the trap loss, flue loss, 
jacket loss and cooling side motor 
energies, which are design varia- 
bles outside the scope of this paper. 

It is natural to wonder about 
cycle performance with a pump 
replacing the solution return trap. 
This can be readily calculated once 
a pump — is assumed 
along with relative costs of heat 
and electrical energy. However, 
this is a difficult high-head, low- 
flow pumping job involving a satu- 
rated liquid with approximately the 
viscosity of water. Pump perform- 
ance assumptions could be ex- 


tremely hypothetical. 
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Specific 


devices 


can fill some gaps in heat transfer problems 


During the past several years a 
great deal of interest has been 
shown in the field of thermoelec- 
tricity, both in the thermoelectric 
conversion of heat into electricity 
and in the pumping of heat by 
thermoelectric means. Fig. 1 is a 
schematic description of these two 
phenomena. 


BACKGROUND 


The basic concepts of thermoelec- 
tric (TE) conversion and heat pump- 
ing ‘vere discovered early in the 
last century by Seebeck and Pel- 
tier. Until recently a surprisingly 
small amount of research had been 
conducted in the field. This is rather 
startling when we realize that at 
one time TE conversion was equal 
in efficiency to the best rotary ma- 
chinery and at one time TE cool- 
ing would have been the only prac- 
tical form of refrigeration below 
the freezing point of water. 

For years these two effects 
were merely laboratory curiosities, 
the first application was the use of 
metallic thermocouples ther- 
mometry. The first commercial use, 
in the early 1930's, was in gas ap- 
pliance burner controls. It was not 
until the 1940's, when TE semicon- 
ducting materials were first formu- 
lated and measured, that research- 
ers could see TE products over the 
horizon. 

In 1948 a research group, 
headed by Dr. S. Karrer, at Baso 
Inc., initiated a search for TE ma- 
terials having exploitable proper- 
ties. This group found that by suit- 


W. Huck is Applied Research Supervisor, 
Thermoelectric Products, Minnesota Min- 
ing and Mfg. Co. This paper, here slightly 
condensed, was presented as “A Simplified 
Engineering Approach to Thermoelectric 
Heat Pumping” at the ASHRAE 67th An- 
nual Meeting, Vancouver, B. C., June 13- 
15, 1960. The complete paper will appear 
in TRANSACTION, 
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ably doping lead telluride, a binary 
compound, highly efficient TE ma- 
terials could be obtained. 

Lead telluride was then incor- 
porated into a thermocouple, pow- 
ering a gas furnace control system; 
and this is still the only mass- 
produced commercial thermoelec- 
tric device using semiconducting 
materials. 

This research work, dating 
back to 1948, is being expanded at 
Minnesota Mining & Manufactur- 
ing Company and has resulted in 
the development and sale of new 
semiconducting materials for use in 
heat pumps as well as generators; 
the SNAP III generator, a line of 
similar generators for sale (Fig. 2), 
commercial elements for prototype 
studies, a heat pump test kit for 
educational use, and several heat 
pump devices which will be de- 
scribed later. 

TE semiconductor materials 
are developed for a given tempera- 
ture range of use; thus PbTe ap- 
pears to be one of the better mate- 
rials for use below 1200 F, whereas 
Bi,Te; type materials are more 
suitable for use below 500F and 


are being produced. . . .” 


“The interest in thermoelectricity today is divided between 
those wishing to pump heat and those wishing to generate 
electricity. . . . There are many similarities in these two 
fields; the major difference is in goals. .. . Several com- 
panies have built heat pump devices ranging from bottle 
coolers and warmers to room air conditioners, Although 
appliances such as these are not merely scientific curiosities, 
they are still not economically feasible. . . . The reasons 
for high costs are that laboratory rather than production 
methods have been used to date and only small quantities 


WILLIAM HUCK 


since most heat pump applications 
fall in the low temperature range, 
the latter compounds are more 
commonly used. It would be u- 
reasonable to presume that PbTe 
and Bi,Te,; are the ultimate TE 
materials; we should expect supe- 
rior materials to be developed in 
the future. 

The interest in thermoelectric- 
ity today is divided between those 
wishing to pump heat and those 
wishing to generate electricity. 
There are many similarities in these 
two fields; the same general types 
of materials are used, the same 
physical parameters are of interest, 
and the same physical theory et- 
compasses both. The major differ- 
ence is in goal. A thermoeleetric 
generator is a conversion device, 
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oe that converts thermal energy 
directly into electrical energy, while 
a thermoelectric heat pump is an 
energy transfer device, using elec- 
trical energy to transport thermal 
energy from one point to another. 


THEORY 
The three physical properties which 
are of importance when discussing 
heat pump materials are: the See- 
beck coefficient (S), the electrical 
resistivity (p), and the thermal con- 
ductivity (k). All three properties 
can be and generally are functions 
of temperature which explains why 
a material with good performance 
in one temperature range may be 
poor in another. The performance 
of TE materials is related to S*/k,; 
a quantity commonly referred to 
as the figure of merit. 

Physical, chemical, and metal- 
lurgical studies are being con: 
ducted in an effort to increase the 
figure of merit and although §, p, 
and k are not completely independ- 
ent of one another, some progress 
is being made in lowering k for a 
given S and p. 

TE heat pumps are assem- 
blages of “N” and “P” type mate- 
tials (Fig. 3) which are connected 
in series electrically. Each conduc- 
tion electron in the “N” type mate- 
tial carries a small amount of energy 
away from the absorbing electrode 
and each hole in the “P” type ma- 
terial does the same; the net result 
is the lowering of the absorbing 
junction temperature. 

The following energy flow 
equation describes the steady state 
conditions at the absorbing junction 
and applies to either the “N” or 
‘P’ leg of the heat pump: 


I’ p (L/A) 
Q=S(T— AT) I— 


THERMAL ABSORBED ELECTRICAL 
ENERGY THERMAL ENERGY 
THERMO THERMO 
ELECTRIC ELECTRIC 
GENERATOR HEAT PUMP 
ELECTRICAL DISSIPATED DISSIPATED 
ENERGY THERMAL THERMAL 
OuTPUT ENERGY ENERGY 
Fig. 1 Energy flow for 


thermoelectric conversion and 
heat pumping 


S— Seebeck coefficient—90 to 
130 zV/F. 
T— junction tem- 
perature— 
AT — Temperature difference 
across element—F 


I — Direct current through 
element—amp 


p—Electrical resistivity—300 
to 600 in. 


(L/A) — Ratio of element length 
to area—in.* 


k—Thermal conductivity — 
0.012 to 0.02 watts/in. F 


Re — Contact resistance — 107% 
to 10° ohm 


Academically detailed discus- 
sions of the heat pump equation 
may be obtained from many sources 
(see reference list). Although §S, p, 
and k are functions of temperature, 
one may assume that for the AT’s 
involved in heat pumping, use of 
average values will not seriously 
affect the accuracy of the above 
equation. 

From the equation it is appar- 
ent that we would like S to be large 
and p, k, and Re to be small. The 
functional dependence of Q on I, 
(L/A) and AT, is not easily seen but 
will become obvious when the ex- 
perimental data are viewed. 

If the contact resistance were 


KAT 


Re 


| 2 
| 


Peltier heat absorbed 


Net amount of heat absorbed 
Tom environment-—watts 
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(L/A) 


| 
Joule heat at absorbing 

| junction contact 


Thermally con- 
ducted heat 


Joule heat in body of element 
delivered to absorbing junction 


zero, the only way in which the 
thermoelectric element geometry 
enters is in the form of a ratio, 
length/area (L/A), thus implying 
that for constant L/A a small ele- 
ment will perform as well as a large 
element, i.e., pump the same quan- 
tity of heat at the same AT for the 
same current. Therefore, the heat 
pumped per unit area from the 
cold junction increases as the ele- 
ment decreases in size. 

Carrying this reasoning to its 
logical conclusion, it would seem 
possible to pump an ever increasing 
amount of heat per unit area by 
decreasiog the element size. The 
practical iiiaitation to miniaturiza- 
tion is the existence of a finite con- 
tact resistance Re which increases 
as the cross-sectional area of the 
element decreases. Since the choice 
of physical size can be quite arbi- 
trary, workers in the field have 
used 1/16 to %2 in. diam elements. 
3M Company has thus far stand- 
ardized on two diameters: 3/16 and 
9/32 in. 

To the first approximation, 
curves of AT vs. I at constant values 
of Q will be quadratic as in Fig. 4. 
That portion of the curve beyond 
the maximum AT is of no interest 
since performance suffers when the 
current is raised above the opti- 
mum value. Note that to the ex- 
pression “optimum current” must 
be added one of the qualifying 
expressions, at maximum AT, at 
maximum Q, etc., since the opti- 
mum current may differ in each 
case. 

Experimentally optimizing the 
heat pump geometry results in the 
discovery that better performance, 
ie., higher Q for a given AT, is 
obtained for low values of L/A 
with correspondingly higher cur- 
rent requirements. Since supplying 
as well as handling large currents 
is objectionable, most TE heat 
pump devices utilize elements hav- 
ing L/A values in excess of 4 in*. 


ENGINEERING DATA 


The experimentally determined re- 
lationship of temperature differ- 
ence AT, heat load Q, and current 
I, is shown in Fig. 4. A brief de- 
scription of the method used to 
obtain this data follows: 


A small copper cylinder con- 
taining a heater coil is mounted at 
the heat absorbing (cold) junction 
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of the heat pump couple which is 
to be tested. The heat dissipating 
(hot) junctions of the elements are 
fastened to a heat sink held at 81 F 
(81 F = 300K, which has become 
the accepted reference tempera- 
ture). Material properties vary with 
temperature in such a way that 
performance falls off at lower tem- 
peratures and picks up at higher 
ones. For example, with a given 
heat load (Q) a AT approximately 
25% greater can be obtained when 
the dissipating junction is held at 
212 F or 373 K. 

The temperature difference or 
AT is a function of both the heat 
input or heat load to the copper 
cylinder and the pumping current. 
In Fig. 4, the AT falls off with in- 
creasing heat load. A family of 
curves cross-plotted from Fig. 4 
type data is shown in Fig. 5; each 
line corresponding to a particular 
element geometry. 

These data, being actual ex- 
perimental data, include contact 
resistance, the effects of the mate- 
rial constants, and all temperature 
dependencies. 

In Fig. 5, each curve is a 
straight line and can be easily fit 
with a simple empirical equation: 


4T= 110 F— BQ 
Here f is the slope of a given 


curve and is primarily a function 
of the geometry, ie., a function of 
(L/A). The maximum AT under 
no load conditions can be raised 
higher than 110 F by using better 
thermoelectric materials or by using 
larger elements, thereby lessening 
the effect of contact resistance. 
Before trying to solve a typical 
heat pump problem, some of the 


Fig. 3 Schematic heat pump 
where the absorbing junction 
is the cold junction electrode. 
Electrical carriers are holes 
in the P-type material and 
electrons in the N-type. In 
both legs of the heat pump 
the carriers transport thermal 
energy away from the ab- 
sorbing electrode 
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Fig. 2 5 watt propane fired 
thermoelectric generator 


design limitations not apparent in 
Fig. 5 should be mentioned. 

All the heat that is pumped 
from the cold junction plus all the 
loss in the body of the element 
must be removed from the hot 
junction; this can be a problem, 
especially if small elements are 
placed close together in order to 
pump a great deal of heat from a 
given area. Sufficient heat sink and 
dissipation means must be pro- 
vided. 

An illustration may be looked 
upon as being a black box which 
transfers energy from one side to 
the other, and which costs (?R + 
SATI) units of energy to run (power 
required in watts— Fig. 1). The 
cold side of the box absorbs Q 
units of thermal energy while Q + 


Fig. 4 Temperature differ- 
ence across heat pump at 
various heat loads as a func- 
tion of supply current 
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I?R + SATI units of thermal energy 
are emitted from the dissipating 
side of the box. 


The coefficient of performanee 
for cooling systems can now be 
defined as 


Q 
rPR+SATI 


The COP for practical thermo. 
electric cooling systems will gen. 
erally lie between 0.1 and 2, de. 
sen primarily on the tempera: 
ture difference. Under similar con. 
ditions of heat load and AT this will 
be equal to or greater than the COP 
for an absorption refrigeration sys. 
tem. 


Supplying power to drive heat 
pumps is somewhat of a problem 
since they are inherently low volt- 
age and high current devices. In 
addition, reasonably flat de is de- 
sirable; the performance would 
suffer if the ac ripple were in excess 
of 20% of peak value. 


PROBLEM 


Operation of an electronic com- 
ponent at 60 F when the best heat 
sink in the vicinity is at 70 F. The 
internal load of the component is 
25 watt. A 3l-amp power supply 
can be made available. 


SOLUTION 


The 25-watt load must be pumped 
up a 10F temperature gradient; 
this of course cannot be done with 


Fig. 5 Experimentally de- 
termined heat pump load 
line graph. Each line corre- 
sponds to a different element 
geometry distinguished by the 
ratio length/area. 1 watt = 
3.42 Btu/hr = .239 cal/sec 
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Fig. 6 Spot cooler used on 
fluorescent lamps to adjust 
internal mercury pressure 
and thus maximize light out- 
put 


oe heat pump couple, however, 
many couples can be assembled in 
series electrically, each sharing a 
portion of the thermal load. The 
electrodes will have to be electri- 
cally insulated from one another 
and from the heat sink. When 25 
watt are transferred through thin 
dectrical insulating films, the addi- 
tional temperature drop may easily 
be5F. This means we need a total 
AT of 15 F across the elements. 

A 31 amp power supply is best 
suited to elements having a length/ 
area ratio of 4 in.* (Fig. 5), and 
couples having this geometry will 
pump 1.72 watt with a AT of 15 F. 
Thus, in order to pump 25 watt at 
least 15 couples are needed. The 
operating cost of the cooler will be 
Ib X 2.69 (Fig. 5) or approximately 
4) watt. The heat sink must be 
capable of absorbing 40 + 25 or 65 
watt. 


PRESENT HEAT PUMP DEVICES 
Several American companies have 
built heat pump devices ranging 
fom bottle coolers and warmers 
0 room air conditioners. Although 
appliances such as these are not 
merely scientific curiosities, they 
are still not economically feasible. 
Itshould not be long before small 
refrigerators and dehumidifiers are 
“een on the market, but at the pres- 
‘nt time it appears that the field 
will be limited to smaller industrial 
applications. 

As an example, high power 
outdoor fluorescent lamps run so 

during most of the year that the 
‘ontained mercury pressure goes 
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Fig. 7 A 2 in. 
square flat plate 
cooling module 
which may be 
mounted between 
the component to 
be cooled and any 
suitable heat sink 


Fig. 8 Operational data on 
the flat plate cooler. The 
temperature difference is that 
between the top and bottom 
plate 
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above the optimum level with an 
accompanying drop in light output. 
A properly designed heat pump 
can be used to cool a small spot on 
the surface of the lamp, condensing 
mercury vapor and raising the light 
output to its rated value. 

In this way a few watts sup- 
plied to the heat pump result in a 
considerable increase in light out- 
put from the lamp. A lamp cooler 
developed in conjunction with the 
Line Material Industries is shown 
in Fig. 6; it cools an area of % in.? 
The light output of a standard Line 
Material Industries 4 lamp street 
lighting luminaire was increased 
72% under standard rating condi- 
tions. 

A flat plate cooler shown in 
Fig. 7 is designed to be fastened to 
a chassis or any other heat sink. 
Small electrical components at- 
tached to the upper surface may 
then be cooled. Operational data 
are shown in Fig. 8. 

Another device shown in Fig. 
9 is —— to cool or heat a 
cylindrical cavity. The cavity may 
contain passive items such as crys- 
tals or active electrical loads up to 
10 watt. 

Of the many commercially 
available refrigerated appliances, 


Fig. 9 Cylindrical cavity 
cooler with capacity in excess 
of 10 watt. Cavity 1% in. 
diam and 3 in. long 


none at the present time utilizes the 
TE phenomenon. There can be 
only two reasons for this: lack of 
either technical or economic feasi- 
bility. With the latest materials, 
temperature differences up to 125 F 
have been obtained in our labora- 
tory from a single stage dissipating 
to an 81 F (300 K) environment. 

Thus, it might appear that TE 
devices are not widely used be- 
cause of economic reasons. This is 
largely true, present material and 
assembly costs place this new sys- 
tem out of many markets. In most 
cases assembly and handling costs 
outweigh materials costs. Improved 
materials can and will mean sim- 
pler and cheaper assemblies. The 
reasons for high costs are that labo- 
ratory rather than production meth- 
ods have been used to date and 
only small quantities are being pro- 
duced. It is possible, however, that 
automated production could break 
this economic barrier. 

Approaching the problem from 
the opposite direction, presently 
used semi-conducting materials are 
not overly expensive in the raw 
form and therefore are not the larg- 
est contribution to ultimate cost 
and do not in themselves stand in 
the way of commercial develop- 
ments. 

Thermoelectric heat pumps 
may not prove to be a panacea for 
those with excess heat or tempera- 
ture control problems, however, 
this relatively simple new system 
may fill in some of the gaps in pres- 
ent heat transfer problems. 
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Opened by retiring-President Daniel 
D. Wile, the 67th Annual Meeting of 
ASHRAE was officially welcomed by 
Regional Director (X) Charles L. Hall. 


As provided by ASHRAE’s merger-implement- 
ing Plan for Reorganization, new officers took 
charge in the fourth step of succession at the 
Vancouver Meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers, June 13-15, 1960. Walter A. Grant 
is now President. R. H. Tull is First Vice Presi- 
dent. John Everetts, Jr. is Second Vice Presi- 
dent. Elected Treasurer by member ballots was 


Chairman of the First Technical 
Session and_ retiring-Chairman 
of the ASHRAE Program Com- 
mittee was Si J. Williams, here 
shown with speakers R. A. Eng- 
lish, R. H. Merrick, C. M. 
Humphreys, who presented the 
Ozisik-Schutrum paper and B. E. 
Eakin. 
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British Columbia Chapter mag 


67th 


a memorable 


John E. Dube. Similarly voted upon as new 
Directors were W. J. Collins, Jr. (Region VII), 
J. F. Naylor, Jr. (Region VII) and T. J. White 
(Region X). New Directors-at-Large are W. §, 
Harris, W. L. McGrath, J. W. May, Axel Marin, 
G. B. Rottman and V. D. Wissmiller. 

At the 67th Annual Meeting various 
honors and awards in recognition of distin 
guished service to the Society were made 
These included the F. Paul Anderson Award 
to P. B. Gordon, certificates of appreciation to 
retiring-President Wile and to those Directors 
yielding office at this time and elevated status 
to a group of Fellow and Life Members (the 
latter are listed on page 56 of this issue). 

Other awards included: ASHRAE Klixon 
Award for 1959 to John F. Harris and C. B. 
Sonnino for their “New Insulating Media for 
Hermetic Motors Require New Tests,” which 
appeared in the March 1959 issue of the ASH 
RAE JOURNAL. This award is for the best 
JOURNAL-published paper relating to electric 
motors or controls. ASHRAE Wolverine Award 
to P. H. Ziel and J. S. Blossom for “Pressurizing 
High Temperature Water Systems,” as pub 
lished in the November 1959 issue of the ASH 


ASHRAE JOURNAL 


A 
? 
> 
ate: 
CNS 


ation to 
directors 
status 
ers (the 
ue). 

Klixon 
d C.B. 
edia for 
” which 
re ASH- 
the best 
electric 
> Award 
surizing 
as pub- 
ie ASH- 


URNAL 


he ASHRAE 


Meeting 


necasion 


4 


COUCH Sm 


| 


Harold P. Harle was Chairman of the Domestic Refrigerator Engi- 
neering Symposium where Mrs. Virginia Habeeb was keynoter and 
E. V. Sutin, G. H. Pope, D. C. King and A. E, Couch discussed various 
factors influencing the engineering-design of refrigerators 


RAE JOURNAL. This award is for the best 
paper published in the JOURNAL within an an- 
qual interval. ASHRAE Willis C. Carrier Award 
to Aaron L. Brody, senior author of the paper, 
‘Use of Activated Charcoal to Decrease Odor 
and Odor Transfer in Domestic Refrigerators,” 
presented at the Dallas Semiannual Meeting in 
February 1960. (ASHRAE JOURNAL, April 
1960). Awarded for the best paper presented 
ata National Meeting by an Associate Member 
under 30. ASHRAE Homer Addams Award for 
1959, presented to a graduate student on an 
ASHRAE research project, went to Frank D. 
Farrington. The committee selects the school 
and the school recommends the student. 

The Vancouver Meeting was a truly not- 
able one both for the relatively large attendance 
ata comparatively remote location and for the 
musually active participation in attendance at 
individual sessions and in the discussions there. 
There were 593 registrations of members and 
guests. 


AT THE TECHNICAL SESSIONS 


Opening the First Technical Session, B. E. 
fakin and R. T. Ellington of the Institute of 
Cas Technology described how air condition- 
ing “4 liquid-desiccant-drying and adiabatic 
partial resaturation of the circulated air can 
control relative humidity as well as tempera- 
tire and how dust and odors are removed in 
the dual washing the air receives. Further, an 
open cycle system can be adapted easily to 
Jeat-round operation providing summer cooling 
and winter space heating, with complete hu- 
midity control. However, there are few regions 
mith climates sufficiently dry to permit cooling 
ifthe air directly by partial resaturation. De- 
humidification of: air prior to the evaporative 
®oling has shown some disadvantages from the 
Sandpoint of complete gas-firing—when mois- 
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ture is removed from air the heat liberated 
raises the temperature of the dried air to an 
extent whereby mechanical refrigeration is 
often required for effective cycle operation. 

An experimental open cycle unit con- 
structed in 1948 which included a water-cooled 
dehumidifier and employed lithium chloride 
as the sorbent was described. This equipment 
utilized an absorber heat exchanger fabricated 
of automobile radiator core sections with hori- 
zontal passes for the cooling water. Results of 
studies indicated that the open cycle with a 
water cooled dehumidifier had advantages over 
compression-refrigeration air conditioning cy- 
cles, if a sorbent as effective as, but less corro- 
sive than, lithium chloride could be found. 

Calculated results of thermodynamic 
analyses of liquid-sorbent open air-conditioning 
cycles and experimental results obtained by use 
of a laboratory pilot unit utilizing one these 
cycles disclosed that: An efficient modified open 
air conditioning cycle can be based on the use 
of triethylene glycol as the sorbent liquid. Suf- 
ficient experimental data are now available for 
the engineering design of a unit based on this 
modified open cycle. Finally, a more efficient 
dehumidifier contactor design should be devel- 
oped to make such a unit sufficiently compact 
for the domestic market. It was brought out 
that the contactor utilized in the pilot unit was 
constructed of flat parallel fin, which represents 
only a first effort. Highly efficient packing ma- 
terials and contacting techniques are available 
industrially which could be applied to this 
operation. 

R. H. Merrick and R. A. English of the 
Bryant Manufacturing Company reported upon 
an air-cooled absorption refrigeration cycle with 
application to air conditioning equipment, man- 
ufactured in 3 and 4% ton sizes, comprising an 
outdoor, air-cooled water chilling section which 
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circulates chilled water to furnace, duct or fan 
coils ~— the conditioned space. Design ob- 
jectives called for an air-cooled hermetic ab- 
sorption cycle. A new cycle was considered 
necessary, since cycles now in use incorporate 
these limitations—Cycles evolving from lithium 
bromide water combinations require low ab- 
sorber temperatures which can not be main- 
tained practically by air cooling. Cycles em- 
ploying halogenated hydrocarbon refrigerants 
are not suitable because air cooling is not prac- 
tical, because of poor chemical stability and 
compatibility with ordinary materials of con- 
struction, or because of high solution heat ex- 
change and pumping requirements. The Platen- 
Munters ammonia-water-hydrogen cycle has 
poor heat transfer rates and geometric limita- 
tions. The conventional ammonia-water cycle 
has thus far not been hermetic owing to pump 
shaft seal problems and has not been fully 
explored thermodynamically. 

Studies pointed to a potential in an air- 
cooled ammonia-water combination if a her- 
metic circulation means were developed and 
performance improving heat exchange rela- 
tionships introduced. In the unit investigated 
by the authors the solution return trap and the 
solution cooled rectifier piped in parallel with 
the heat exchanger answered these conditions. 

It was found that actual air conditioner 
performance will vary from calculated cycle 
performance according to the magnitude of 
such losses a trap, flue and jacket and cooling 
side motor energies. Cycle performance with 
a pump replacing the solution return trap can 
be readily calculated once a pump performance 
is assumed along with relative costs of heat and 
electrical energy, according to the authors. 
However, this is a difficult high-head, low-flow 
pumping job involving a saturated liquid with 
approximately the viscosity of water. Pump per- 
formance assumptions could be extremely hypo- 
thetical, it was brought out. 


Second Technical Session had as its Chairman 
R, A. Line (incoming-Chairman of the Program 
Committee) here shown with scheduled speak- 
ers Merl Baker, B. W. Hatten and T. C. Min 
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In a dual solution system of the 9 
absorption type, air to be conditioned is brought 
into direct contact with a hygroscopic solution 
explained F. H. Hibberd, Air Conditioning Dg. 
velopment Company.* The significant differ. 
ence between the dual solution system and othe, 
open absorption systems is that in the forme 
the hygroscopic solution is cooled continuous) 
so that it simultaneously cools and dehumid 
fies the air. Both strength and temperature of 
the solution are controllable readily within lim. 
its; therefore, the temperature and moisture 
content of the conditioned air are controllable 
individually. However, this asset is achieved g 
the cost of a relatively complex cycle and ap 
paratus. Lithium chloride was used in this ¢& 
perimental equipment. 

Low operating cost and independent 
control of humidity and temperature withip 
limits are cited as chief advantages. The dual 
solution system also offers unusual control ¢ 
conditioned air humidity, efficiency reduced 
vibration and noise, low electrical load, abseng 
of pressure, combined heating and cooling if 
required, moderate standards of tightness and 
germicidal treatment of air if desired. The out 
standing drawback, according to speaker Hib 
berd, is that many parts are required, whith 
means added first cost and added space require 
ments. Further, there are transportation aiid 
similar applications for which it is unsuited ai 
it lacks the ability to produce extremely lo# 
humidities needed for some processes. 

Slat-type sun screens positioned betweet 
two sheets of glass as a means of controlling 
solar heat gains were the basis of a research 
program conducted by N. Ozisik and L. F 
Schutrum at the ASHRAE Research Labor 
tory in Cleveland—and reported at the meeting 
by C. M. Humphreys. The shading devices 
tested consisted of commercial sun screens post 
tioned between two sheets of common window 
glass (Normal Transmittance about 0.87) in the 
following manner: (a) the sun screen in direct 
contact with both sheets of glass; (b) in direct 
contact with both sheets of glass and re 
the sun screens embedded in plastics; (c) wi 
a small space between the sun screen and the 
two glasses. These shading devices were avail 
able commercially; a fourth type, venetial 
blind slats between two sheets of glass, was 
constructed at the Laboratory. 

Results of this study indicated that 
instantaneous heat gains through slat-type 
between-glass shading devices have been pie 
dicted with engineering accuracy from 
incident solar radiation, the outdoor air tei 
perature, and the K and U values. Use of thes? 
shading devices resulted in a reduction of i 


*See pp. 42-46, ASHRAE JOURNAL, July 1960. 


ASHRAE JOURNAL 


A 
4 
Meigs 
stan 
win 
Win: 
ord 
60% 
G 
d 
AU 


Changing the Guard. Incoming-President 
Walter A. Grant presents retiring-President 
Daniel D. Wile with a Certificate of Appre- 
ciation. 


Also at the Welcome Luncheon; stood Second 
Vice President John Everetts, Jr. with Presi- 
dents Grant and Wile and First Vice President 
R. H. Tull. 


A. C. Martin, General Chairman of the Ar- 
rangements Committee of the Vancouver 


Chapter extended his greeting. 


tantaneous heat gains as compared with a 
window of single glass. For a west-oriented 
window, the design instantaneous heat gain 
from 12 noon to 5 p-m., using a slat-type be- 
tween-glass shading device constructed with 
odinary window glass would be about 35 to 
6% of the gain pace a window of single 

‘lar plate glass. These percentages also hold 
.. the maximum instantaneous heat gains. 

A fundamental tool for designing any 
uid system, the friction chart is almost indi- 
pensable in high-temperature systems because 
of the wide range of water temperature and 
density, declared T. C. Min, Auburn University 
and P. J. Potter, formerly of Alabama Polytech- 
uie Institute. Calculation of friction losses for 
awide range of temperature, velocity and pipe 
sizes is tedious and troublesome, thus there is 
ateal need for a friction chart. 

__ To be of real value, a chart must have 
distinct features which aid functionally in prob- 
lem analysis, the authors stressed. They pro- 
Posed a friction chart which fulfills these re- 
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quirements—Applicable for overall system de- 
sign. Covers the wide temperature range (200- 
500 F) encountered in practice in high-tempera- 
ture water systems. Applicable for a wide range 
of sizes and water velocities, and independent 
of pipe wall thickness. Based upon currently 
accepted friction data. Consistent with indi- 
sputable engineering principles. Styled for con- 
venient use and simplicity without sacrificing 
engineering accuracy. 

V. G. Foris and B. W. Hatten of Westing- 
house Electric Corp. defined the Scotch yoke 
as a simple mechanism for —— rotational 
to reciprocating motion, whose chief character- 
istics are that it provides simple harmonic mo- 
tion with respect to crank rotation, and is cap- 
able of accommodating relatively large varia- 
tions in perpendicularity between the cylinder 
bore and the crankshaft. Of primary importance 
in this study was the application of the yoke to 
small compressors used in household refrigera- 
tors and freezers. Specifically, the objective was 
to reduce the magnitude of the restraining loads 
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Opened by Chairman J, H. Rainwater, 
the Commercial Refrigeration Sym- 
posium was allied with the problems 
of food stores and speakers were D. E. 
Friedman, T. L. Tyler and J. A. 
Biggers 


on the piston and other parts of the Scotch yoke, 
and thus minimize noise, wear and power con- 
sumption. While this analysis is relatively 
straightforward, numerous combinations of 
variables and the complexities introduced by 
friction characteristics made extensive calcula- 
tions necessary, which involve a high probabil- 
ity of error, in addition to being tedious. Con- 
sequently, use was made of a digital type elec- 
tronic computer to accomplish a thorough in- 
vestigation with accuracy and in a short time. 
The computer proved to be quite practical. 

As an outcome of these studies, it was 
reported that friction, especially occurring in 
the slider, is the most critical factor influencing 
reaction forces and every practical means of im- 
proving lubrication and surface conditions 
should be employed. Offsetting the cylinder 
with respect to the crankshaft provides a means 
of equalizing peak loads. The need for the cyl- 
inder offset is greater with increased stroke and 
speed. Offset increases the hazard of binding 
parts, but this can occur only at high friction 
values exceeding those acceptable in a compres- 
sor. Other factors, such as piston engagement 
and diameter influence the reaction loads in a 
predictable manner, but no critical changes 
occurred with small variations from a typical 
design. Crank pin friction and follower inertia 
have negligible effect on reaction loads except 
at rather small follower loads. The cylinder off- 
set does not affect motor torque significantly. 
Author Hatten, who presented the paper, sug- 
gested that results of noise and life tests should 
continually be analyzed in the light of these 
data to observe correlation between the load 
peaks and the noise and wear patterns. 

According to J. M. Elliott, University of 
Kentucky and Merl Baker, Kentucky Research 
Foundation, there is a deficiency of reliable de- 
sign data on which to base an estimate of base- 
ment heat losses. These data are needed in the 
determination of a design to avoid condensation 
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on the basement walls and floors. In presenti, 
the paper, Dr. Baker pointed out that the mag 
nitude of the heat loss depends on the type gf 
construction, the thermal conductivity of th. 
soil and the climatic conditions. The maximum 
or design loss will occur when steady state egy, 
ditions are approached; that is, when the oy, 
door temperature drops and remains low for, 
considerable length of time. 

Investigations proved that the electricj 
geometrical analogue using the conductiy 
sheet method is an excellent method for eyahy. 
ating basement heat losses. The paper used fq 
the models was inexpensive and easily cut 
any desired shape. The isopotential lines whic) 
constitute the measured field were recorded di. 
rectly on the conductive sheets. The points 
cated in plotting the constant voltage ling 
could be checked within 0.01 in. with the trae 
ing probe. The variation of electrical resistivity 
with humidity changes introduced an error gf 
+3% in the calculated heat loss values; hoy. 
ever, this error could be reduced to less thay 
1% in cases where the refinements are justifiel 
by performing the tests in a controlled atmo 
phere. The maximum electrical resistance ratio 
obtainable by perforating the sheet was about 
5:1. This excludes the use of the conductive 
sheet method with a single thickness for dé 
termining the losses through well insulated 
walls and floors. The shape factors presented 
were independent of the thermal conductivity 
of the soil but are dependent on the ratio d 
the thermal conductivities of the basement wal 
and soil. In conclusion, it was stated that it 
terpolation between the values given may ke 
performed with a reasonable degree of accur 
acy, but extrapolation will produce uncertail 
results. 

‘Reporting upon a study of cooling rates 
of apples under various commercial storage 
conditions, D. V. Fisher of the Canada Depatt 
ment of Agriculture indicated that in containes 
with good surface exposure quite rapid cooling 
took place (66 to 33 F in 80 hr).* This was cot 
firmed in actual warehouse tests where varidls 
containers were stacked 6 high at differett 
spacings in a commercial cold storage plat 
Cooling tests in another storage using fn 
loaded on pallets stacked solidly and spactt 
on pallets (lock stacks) demonstrated that spat 
ing of containers reduced cooling time by 3% 
and lowered final holding temperature by abel 
1F. Cartons with vents of various sizes did a 
differ significantly from wood boxes in rate 
cooling. This was explained as blockage 
ventilation within containers by the preseit® 
of cells, trays and fruit. 


*See pp. 53-56, ASHRAE JOURNAL, July 1960. 
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Contending that absorption refrigeration 
ad air conditioning systems potentially offer 
gyeral advantages as compared to vapor-com- 
pression type systems, L. F. Albright, T. C. 
Doody, P. C. Buclez and C. R. Pluche of Purdue 
University stressed that although the initial cost 
of the absorption systems is at present higher, 
their operating expenses are often appreciably 
jwer. They affirmed that even better advan- 
tages for the absorption systems would be pos- 
sble if improved chemical combinations were 
wailable as the specified solvent and refrig- 
erant. 

Purpose of this study was to determine 
ystematically the solubility characteristics of 
three fluorocarbon refrigerants in polar organic 
glvents, which contain an oxygen atom, over a 
wide range of temperatures and pressures. It 
was contended that the results obtained help 
waluate the factors of importance in the solu- 
bility phenomenon and, additionally, aid in 
directing future research for finding better 
themical combinations for absorption refrigera- 
tin. These results indicated that esters, car- 
bnyl compounds, and especially ethers are 
pee solvents for refrigerants containing a 
ydrogen atom such as Refrigerants 21 or 22. 

Based on only solubility characteristics, the 
dimethyl ether of tetraethylene glycol and 
Refrigerant 21 or 22 is the best pal 200 of 
chemicals investigated for an absorption refrig- 
mation cycle. Refrigerants such as Refrigerant 
ll which contain no hydrogen atom are not 
itable. The hydrogen bond theory explains 
solubility deviations of the systems studied as 
wmpared to ideal solutions. 

Although the phosphorus pentoxide ab- 
wmption procedure is the method generally rec- 
mended throughout the industry for deter- 
mining traces of water in refined fluorocarbons 
tetigerants or aerosol propellants), related 
W.S. Engle, who presented a paper by J. D. 
Morton and L. K. Fuchs, Union Carbide Chemi- 
als Company, this method is extremely time 
suming for routine analyses since a single 
determination requires from 3 to 16 hr depend- 
iigupon the flow rates used in different labora- 
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tories. Other methods, utilizing the Karl Fischer 
reagent, lack the required accuracy and sensi- 
tivity for determining water in the 1 to 20 ppm 
range and are difficult to apply to materials 
which are gases under ordinary conditions. In- 
frared spectrophotometric methods and the use 
of the electrolytic water analyzer both have 
certain disadvantages when applied to the rou- 
tine analysis of a wide variety of samples. 

Here reported upon was an investigation 
whereby the sensitivity of the Karl Fischer 
method for water was increased approximately 
100 fold by a simple dilution of the reagent 
with methanol neutralized with Karl Fischer 
reagent. A cooled, pressurized titration ap- 
paratus was designed which allowed the sam- 
ples to be analyzed from the liquid. phase and 
provided maximum protection from atmos- 
pheric contamination during the sample addi- 
tion and titration procedure. The method can 
be performed rapidly in any analytical labora- 
tory and is applicable to Refrigerants 11, 22, 
12, 113 and 114, and many other compounds 
which are liquids at 0 C and 60 psi. The aver- 
age standard deviation of the procedure is 0.6 
ppm and the accuracy is +1 ppm water in the 
1.0 to 20 ppm range. Economical, all of the 
components required to fabricate this apparatus 
were purchased at a total cost of approximately 
$600. Results showed that this method of 
analysis, after preliminary standardization and 
preparation of equipment, can be performed 
in a routine analytical laboratory in approxi- 
mately 15 minutes per determination. The 
authors concluded that, “On the basis of the 
results obtained, the procedure is recommended 
for routine analysis of fluorocarbons for water. 
It is believed that the use of the method is 
advantageous from the standpoint of accuracy, 
precision, ease of performance and analytical 
time saved.” 

As first of a series of reports on a broad 
study of the factors influencing the stability 
of fluorocarbon refrigerants and refrigerating 
oil mixtures, W. O. Walker and S. Rosen of 
the University of Miami and S. L. Levy of 
Allied Chemical Corporation undertook a study 


Chairman G. F. Carlson 

presided at the Third 

Technical Session where 

refrigerants and oils were 

the topic. He is here 

shown with W. S. Engle 

who presented the Morton- 

Fuchs paper, Walter O. 

Walker and Edward A. 

Beacham 
Dean Walker presented a 
study of the stability of 
mixtures of refrigerants 
and oils 
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of Refrigerants 11, 12, 22, 12 and 22, 113, 114, 
114A, 500 and three refrigerating oils with 
regard to the effects of water, air, temperature, 
time and various metal combinations on their 
mixtures. The sealed glass tube method was 
used throughout. 

Conclusions relating to the influence of 
water indicated that the per cent occurrence 
of wall deposit is slightly less in tubes con- 
taining liquid water; per cent occurrence of 
corrosion is considerably greater in tubes con- 
taining liquid water; wherever there was color 
development, both the rate and degree were, 
with some exceptions, less in tubes containing 
liquid water. All oils behaved somewhat alike 
except the water white oil which showed 
slightly lower per cent occurrence of wall 
deposit, copper corrosion and plating; conclu- 
sions relative to color development were com- 
plicated by the fact that the initial color of the 
refrigerant-oil mixtures was different, but there 
was some difference between the water white 
and the pale yellow oils with respect to color 
development. Temperature findings showed 
that the per cent occurrence was greater in the 
presence of air; and air greatly increased the 
rate and generally the degree of color develop- 
ment. Per cent occurrence of wall deposit was 
greater in the presence of metals, regardless 
of combinations; per cent occurrence of cor- 
rosion of copper and steel, although not equiva- 
lent, was affected slightly by the metal com- 
binations; per cent occurrence of aluminum 
corrosion was reduced in the presence of steel; 
per cent occurrence of corrosion of brass was 
of the same order as steel; per cent occurrence 
of copper plating was alike in all cases except 
with the brass-steel combination, in which case 
there was none; in general, the copper-alumi- 
num combination produced a greater rate and 
degree of color development than the other 
metal combinations; the rate and degree of 
color development in the pale yellow oils was 
greatest in the non metal tubes with air. 

W. O. Krause, A. B. Guise and E. A. 
Beacham, in a paper presented by the latter 
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At the speakers’ table, 
when Chairman R. 
Buchanan presided at the 
Fourth Technical Session, 
were Second Vice Presi- 
dent John Everetts, Jr., 
George V. Downing, Jr., 
W. V. Huck and L, A. 
Staebler 


A comparative study of 
manufacturing costs in 
the thermoelectric field 
was the topic of speaker 


Staebler 


(all are of Ansul Chemical Company) reminded 
that the primary function of driers in th 
refrigerating system is to remove moisture from 
the refrigerant, thus preventing expansigy 
valve or capillary tube freeze-up and mini 
mizing the formation of harmful corrosiq 
products. Despite the accepted importance @ 
driers and the extensive study of their absolute 
water capacity, little work has been done tp 
investigate the factors affecting the time t 
quired to reduce the moisture level of a system, 
The drying em is not instantaneous ani 
knowledge of how a given system may be & 
pected to progress from a wet to a dry stale 
is necessary to evaluate drier application. Ht 
fects of some of the basic refrigerating system 
variables on the progress of the drying actim 
—rate of flow of the refrigerant; internal ares 
of the refrigerating system; and size of the dri 
or depth of desiccant bed — were covered it 
this study. 

Action of a drier in a given refrigerating 
system requires a considerable period of time 
to bring the moisture level of the refrigeratl 
to a state of equilibrium with the drier, result 
showed, and actual time required will vay 
with the rate of refrigerant flow, internal are 
of system and size of drier. In general, tit 
time required to dry systems with low rates@ 
refrigerant flow will take longer than thos 
with high flow rates. A larger drier will dry# 
system more rapidly than a smaller drier. Wit 
the same basic components remote systems Wil 
take longer to dry than packaged units becalit 
of greater internal surface area. 

That part of the refrigerating syste 
which is closest to the outlet end of the 
will be reduced to a low moisture level alma 
as soon as the drying process begins, therefore 
it was recommended that the drier be ins 
as close upstream to the expansion valve # 
capillary tube as possible. Thus, one of the 
sensitive parts of the system as far aS moistilt 
is concerned will be in the dry zone well befott 
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the entire system is dry. This will assure im- 
mediate and continuing protection against 
freeze-ups, regardless of drying time required, 
4s long as drier capacity is adequate. A large 
drier will reduce the moisture content to a 
lower degree and in a shorter period of time 
han a small drier. Accordingly, the possibility 
of freeze-ups and formation of corrosion prod- 
gets due to moisture are minimized. It was 
dressed that the data presented indicated what 
to e when the care taken in equipment 
dehydration before start-up and the nature of 
the installation itself are considered. 


AS TO THERMOELECTRICS 

‘Because the usefulness of thermoelectric ma- 
terials, such as bismuth telluride and lead tellu- 
ride is a result of their unusual electrical and 
thermal properties, rapid and precise control 

ures are essential to insure the quality of 
material being produced.” Thus stated G. V. 
Downing, Jr., of Merck, Sharp and Dohme Re- 
sarch Laboratories who discussed production 
control testing of thermoelectric materials. Nor- 
mally, he said, the material is prepared in cylin- 
trical ingots of varying length and diameter so 
that apparatus must be flexible. Resistivity pro- 
fle and the Seebeck coefficient on every ingot 
are measured; thermal conductivity is measured 
mly occasionally. The methods used for meas- 
wement are all cited as being suitable for use 
in routine quality control of thermoelectric 
materials. Accuracy of each measurement is 
of the order of +3% and the precision is + 2% 
in the case of thermal conductivity and prob- 
ably somewhat better for resistivity and See- 
beck coefficient. 

There are many similarities between 
using thermoelectricity to pump heat and to 
generate electricity, according to W. V. Huck, 
Minnesota Mining and Manufacturing Com- 
pany. The same general types of materials are 
wed, the same physical parameters are of 
interest, and the same physical theory encom- 
passes both. The major difference is in goal — 
a thermoelectric generator is a conversion de- 
vice that converts thermal energy directly into 
electrical energy, while a thermoelectric heat 
pump is an energy transfer device, using elec- 
ttical energy to transport thermal energy from 
me point to another. 

Although several American companies 
lave built heat pump devices they are still not 
*onomically feasible. It was predicted that 

ore long small refrigerators and dehumidi- 
will appear on the market, but at the 
Present time it appears that the field will be 
limited to smaller industrial applications. Pres- 
“it material and assembly costs place this new 
ystem out of many markets, in most cases 
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Downunderer William L. Cooke brought greetings 
from the New Zealand Branch of the Institution 
of Heating and Ventilating Engineers and is here 
shown with speaker W. V. Huck following the 
thermoelectric session. 


assembly and handling costs outweigh mate- 
rials costs. Improved materials will mean sim- 
pler and cheaper assemblies. Adding to the 
high costs is the fact that laboratory rather 
than production methods have been used to 
date and only small quantities are being pro- 
duced. It is possible that automated produc- 
tion could break this economic barrier. Pres- 
ently used semi-conducting materials are not 
overly expensive in the raw form and there- 
fore are not the largest contribution to ultimate 
cost and do not in themselves stand in the wa 
of commercial developments. Author Huck 
observed that the thermoelectric heat pump 
might fill in some of the gaps in present heat 
transfer problems. 

Comparing manufacturing costs of ther- 
moelectric and mechanical refrigerating sys- 
tems,* D. W. Scofield, P. F. Taylor and L. A. 
Staebler of Philco Corporation cited these ad- 
vantages of thermoelectricity as — to 
heat pumping over the mechanical system: 
elimination of moving parts, except possibly 
for a small fan to assist the heat transfer proc- 
esses; reduction in noise; substitution of simple 
electrical wiring for the hermetically sealed 
system required to contain the refrigerant; 
modulation of heat pumping capacity accom- 
plished readily through a corresponding modu- 
lation of the operating current; reverse cycling 
easily achieved by current reversal}: and ease 
with which thermoelectric system can be used 


*Seo pp. 37-41, ASHRAE JOURNAL, July 1960. 
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for small capacity cooling applications. Despite 
these advantages, thermoelectric heat pump- 
ing must be competitive in manufacturing cost 
in order to replace the conventional mechanical 
system. 

In order to compare the manufacturing 
costs of thermoelectric heat pumps with those 
of conventional mechanical systems for various 
design capacities, a relationship was developed 
between cost and heat pumping capacity for 
a thermoelectric system. Co-author Staebler, 
who presented the paper, explained that the 
cost of basic semiconductor materials used in 
establishing this relationship was that which 
present manufacturers consider to be attainable 
within the next few years. 

The authors summarized that despite 
competition of the low cost mechanical refrig- 
erating system, thermoelectricity may have 
applications in the near future for devices of 
capacities up to 200 Btu per hr and within a 
few years thermoelectric refrigerators of up to 
4 cu ft may be available. “Although it does not 
appear that thermoelectricity will in the fore- 
seeable future completely replace or obsolete 
the mechanical system there are good reasons 
to expect that continued research will even- 
tually provide a combination of improved ther- 
moelectric materials, simplified manufacturing 
techniques and low cost power supplies which 
will make thermoelectric refrigeration eco- 
nomically competitive with mechanical refrig- 
eration for the larger major appliances.” 


AT THE SYMPOSIUMS 


The Domestic Refrigerator Engineering Sym- 
posium was related to “Human Engineering 
and Its Demands on Refrigerator Design.” As 
explained by Presiding Chairman Harold P. 
Harle, the refrigerator and design engineer 


works from specifications prepared by othe 
people, rather than design appliances himself 
These specifications are influenced by a numbe 
of factors. Virginia Habeeb was the Sympo 
sium Keynoter. 

Human engineering is one of these fag 
tors to be considered, since the product mug 
be made simple enough to be of use to the 
average consumer. Specifications for physical 
arrangement and styling are usually submitted 
by the industrial engineer. 

Codes and standards constitute another 
group of specifications of which the enginggp 
must be mindful. Possibly the most important 
specifications for the engineer to meet are those 
set by the customer. Finally, the engineer mut 
consider independent organizations which com 
duct various tests on appliances and _ publish 
their evaluations in bulletins which are sold t 
the public. Their test methods and facilities 
and criteria for evaluation were discussed. 

Among the Symposium speakers was 
G. H. Pope of Underwriters’ Laboratories Ine. 
who discussed U.L. requirements as they apply 
to approval of refrigerators and freezers. In- 
cluded in his presentation were descriptions of 
how specifications are established and_ how 
tests are conducted, together with U.L. evalu 
tions of various materials. Speaker Pope offered 
suggestions for improvements in design and 
better communication between the Laboratory 
and manufacturers. 

Keynoter Virginia Thabet Habeeb, 
Home Equipment Editor, American Home 
Magazine, discussed human engineering and 
its demands on refrigerator design. Represent- 
ing the Canadian Standards Association, D. C 
King, engineer in charge of the light industrial 
section, presented C.S.A. requirements. Com 
pleting ,the panel were E. V. Sutin, Walter 
Dorwin Teague Associates, describing styling 


Presentation of the Homer Addams Award for 1959 was made 
to Frank D. Farrington by President Wile as Walter A. Grant, 
R. H. Tull and F. Y, Carter beamed. (Right) Executive Secretary 
R. C, Cross formally announced the results of member balloting 
at the Second Technical Session 
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URNAL 


As President W. A. Grant closed a memor- 
able meeting and welcomed those in atten- 
dance to be in Chicago for the Semiannual 
Meeting February 13-15, 1961 


and features for household refrigerators, and 
4. E. Couch of the Puget Sound Power and 
Light Co. who offered his viewpoints on how 
the utility looks at refrigerator design. 

J. H. Rainwater was Presiding Chairman 
of the Commercial Refrigeration Symposium, 
which was devoted to an inquiry of “The Effect 
of Air Conditioning in Food Stores on the 
Operation of Open Display Equipment.” Chair- 
man Rainwater sees the need for more coordi- 
mation between air conditioning engineers and 
rigerating engineers in designing modern 
day supermarkets. There is an increasing num- 
ber of open display refrigerators installed in 
supermarkets and cooling loads are becoming 
dependent on one another. Thus, air condition- 
ing grilles, which have a direct effect upon the 
iirigerator operation, must be planned in the 
legimning with the open case in mind, he main- 
tained, 

“An improperly air-conditioned super- 
market can greatly hinder the operation of the 
itrigerated display equipment, resulting in 
ligh operating costs and possibly even im- 
ptoper product temperature,” asserted T. L. 
Wyler, Tyler Refrigeration Corp. The location 
ind design of air grilles is of the utmost im- 
portance, since drafts must not be allowed to 
mpinge on the refrigerated display area. Re- 
duction of the heat load by display equipment 
tust be considered in designing air condition- 
ig Systems; extreme humidity problems can 
sult with an oversized system as the open 
refrigerators remove mainly sensible heat. It 
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was pointed out that new vertical display open 
refrigerated equipment concentrates radiant 
heat removal from nearby areas, for this reason 
care must be taken to avoid customer discom- 
fort by overcooling these areas. 

Effect of various normal temperatures 
and humidities on refrigeration requirements 
of an open display refrigerator and effect of 
the refrigerated equipment on the air condi- 
tioning load were covered by Donald E. Fried- 
man, Hussmann Refrigerator Co. The magni- 
tude of these inter effects of air conditioning 
and open display refrigerators was emphatically 
brought out. 

As his topics, J. A. Biggers of Friedrich 
Refrigerators Inc. discussed conditions at which 
condensation occurs in air-conditioned and 
non air-conditioned stores as related to refrig- 
erated open display equipment; methods of 
correcting conditions at which condensation 
occurs in air-conditioned and non air-condi- 
tioned stores as related to refrigerated open 
display equipment; areas where condensation 
occurs in refrigerated open type display equip- 
ment and its effects on the case, product and 
consumer; and methods of correcting condensa- 
tion areas in and on refrigerated open type 
display equipment. 


AT THE FORUMS 
Maintaining the traditional off-the-record char- 


acter which has long added to the freedom of 


discussion at Society Forums, the seven groups 
which met in Vancouver provided exceptionally 
good attendance and participation. These were: 
Cryogenics —V. J. Johnson, National Bureau 
of Standards; Aluminum Tube Refrigeration 
Coils —O. J. Nussbaum, Kramer-Trenton Co.; 
Corrosion with Window Air Conditioners — 
C. O. Hutchinson, The Glidden Co.; Reducing 
Power Needs for Hot Water Systems — C. W. 
Pollock, Crane Co.; Practical Applications of 
Foam Insulation—V. L. Miller, Pittsburgh 
Corning Corp.; Economics of Electric Heating 
vs. Fossil Fuels — L. Bouillon, Bouillon, Griffith, 
Christofferson & Schairer; and Noise in Ven- 
tilating Systems — D. P. Dakos, Koppers Co. 


INFORMAL MOMENTS 


Social events included the scheduled Welcome 
Luncheon, where new officers were installed, 
the Annual Banquet, where honors and awards 
were announced, the five hour cruise on the 
Princess Patricia through fiord-like Howe 
Sound and various sight-seeing trips through 
neighboring points of interest, all of which 
followed a get-together party preceding the 
actual meeting where the British Columbia 
Chapter was host. 
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Among those attending the Vancouver 
Meeting were the following Chapter officers: 
R. E. Ahlf, President, Evansville; S$. F. Gilman, 
President, Central New York; J. R. Hall, Treas- 
urer, Southern California; R. W. Hole, Second 
Vice President, British Columbia; W. L. Holla- 
day, President, Southern California; W. H. 
Miller, Vice President, Wisconsin; D. J. Moore, 
Treasurer, Puget Sound; H. G. S$, Murray, im- 


mediate Past President, Montreal; M. J. Phillip. 
son, Treasurer, British Columbia; T. R. Simon. 
son, immediate Past President, Golden Gate: 
H. R. Skinner, President, Manitoba; L. H. 
Streb, Secretary, Illinois; D. F. Swanson, Presi. 
dent, Minnesota; W. R. Vernon, Treasurer, 
Northern Alberta; W. F. Wiggins, President, 
British Columbia; and R. A. Williams, imme. 
diate Past President, Northern Alberta. 


ASHRAE Members Advanced 
to Fellow and Lite Grades 


P. B. Gordon, past-President of the former ASHAE and 
Vice President of Wolff & Munier, Inc. A three-year term 
on ASHAE Council which began in 1952 was followed by 
his election as 2nd Vice President in 1955, Ist Vice 
President and Chairman of Council in 1957. Past com- 
mittee activities include: Guide Pub- 
lications Committee, member (1949- 
50) and Chairman (1951); TAC on 
Panel Heating and Cooling, member 
(1947-48, 1956-57) and Chairman 
(1949-55); Standards, member (1952- 
53) and Chairman (1954); Program 
and Papers, 1952-53; Building, 1953- 
; _ 56; Ways and Means, 1954; ASHAE- 

_a ASRE Committee on Cooperation, 
1954-55; Long Range Planning, member (1953-54) and 
Chairman (1955); Chapter Relations, Chairman (1955) 
and Executive Committee, member (1955, 1958) and 
Chairman (1956). In 1956 he was also Chairman of the 
F. Paul Anderson Committee and a member of the Guide 
Advisory Committee and ASHAE-AIA Committee on 
Cooperation. 


Walter A. Grant, ASHRAE President and Vice President 
and Director of Engineering of Carrier Corporation. A 
member of the former ASHAE (1929), ASRE (1942) he was 
2nd Vice President and Chairman of the Regions Central 
Committee in 1958. Committee membership has included: 
Committee on Research, 1949-54; TAC on Odors (Vice 
Chairman, 1953), Sensations of Comfort (1949-51), and 
Air Distribution (Vice Chairman, 
1952-54); and the Nominating Com- 
mittee, 1952-53. During the three- 
year term on Council which he com- 
pleted in 1957, he served as a mem- 
ber of the Finance Committee in 
1955-56 and as its Chairman in 1957; 
on the Long-Range Planning Com- 
mittee, Nuclear Energy Engineering 
Committee, Program and Papers 
Committee (Chairman, 1956) and Advisory Committee 
(Chairman, 1957). In 1959, just prior to the merger, he 
was elected Ist Vice President. Since the merger, he has 
served as 3rd, 2nd and Ist Vice President, Vice Chairman 
and Chairman of the Regions Central Committee, mem- 
ber of the Executive Committee and the Special Steering 
Committee of the Board of Directors and Chairman of 
the Technical Coordinating Committee. 
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FELLOW S—— 


In recognition of unusual distinction in the 
arts relating to the sciences of heating, 
refrigeration, air conditioning or ventilation, 
or to allied arts and sciences, or in the 
teaching of major courses in said arts and 
sciences, or of substantial contribution made 
by reason of invention, research, original 
work or service as an engineering execu- 
tive on projects of unusual or important 
scope, a qualified member in good stand- 
ing for ten years and over the age of 45 
may be honored by elevation to Fellow of 
the Society. 


John Everetts, Jr., ASHRAE 2nd Vice President and Cot 
sulting Engineer with Charles S. Leopold. Elected t 
ASHAE Council in 1956, he served as Chairman of the 
Program and Papers Committee in 1957-58 and as# 
member of the Finance Committee (1958), Long-Range 
Planning Committee (1956-58), ASHAE-AIA Committe 
on Cooperation (1957-58) and the F. Paul Anderson Com 
mittee (1957). Currently, he is a , — 
member of the Finance, Technical 
Coordinating (past-Chairman), Execu- 
tive and Advertising Committees and Fe 
is Vice Chairman of the Regions Cen- © 
tral Committee. Elected to the Com- 
mittee on Research in 1951 for a 
three-year term, he was re-elected in |) 
1954 and served as Vice Chairman in 
1955. TAC membership _ includes: 
Weather Data (Chairman, 1953-58), Sorbents (Chairman, 
1944-50), Sorption (Vice Chairman, 1952-56), Sensations 
of Comfort (Vice Chairman, 1952-55), Physiological Be 
search and Human Comfort (Chairman, 1958), Plant and 
Animal Husbandry (1953-57), Cooling Load (1951-3% 
Panel Heating and Cooling (1950-55), Cooling Load# 
Summer Air Conditioning (1938-44), Weather Desf? 
(1938-46) and Air Conditioning of Residences (1934-41) 
He has been Regional Director of Regions I (ASHAE) 
and III (ASHRAE) and chairman, Publications Commitit® 
(ASHRAE). 
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g, R. Queer, past-President of the former ASHAE, mem- 
her of the Executive Committee and Director and Pro- 
fessor of Engineering Research, Pennsylvania State Uni- 
versity. Beginning a term in ASHAE Council in 1950, he 
was subsequently elected Treasurer (1954), 2nd Vice 
President (1956) and Ist Vice Presi- 
dent (1957). Since joining ASHAE in 
1933, he has been active on numerous 
committees, among which are: TAC 
on Navy Studies and Air Sterilization, 
1948; Insulation, 1939-49; and Hu- 
man Calorimetry, 1949-56; Commit- 
tee on Research, 1948-50; Admission 
and Advancement, member (1945-47) 
and Chairman (1947-48); Federal 
Liaison, 1949; Program and Papers, Chairman (1951-52); 
ad Ways and Means, 1952 and 1954-55. In 1956 he 
was Chairman of the Regions Central Committee and 
the Honors and Awards Committee, and in 1957 he 
grved as Chairman of the F. Paul Anderson Committee. 
Prior to the merger he served a four-year term on the 
ASHAE-ASRE Committee on Cooperation. 


John W. James, past-President of the former ASHAE and 
Vice President of Research, McDonnell & Miller, Inc. 
Elected a junior member in 1933, he advanced to full 
membership in 1937. In 1950 he began a three-year term 
m Council which was followed by his election as Treas- 
wer in 1953, 2nd Vice President in 1954 and Ist Vice 
President in 1955. From 1935-43 he was Technical Sec- 
retary. Activities in ASHAE have in- 
cluded membership on the Program 
and Papers Committee (Chairman, 
1949), Finance Committee (Chairman, 
1954), Executive Committee (Chair- 
man, 1955), F. Paul Anderson Com- 
mittee (Chairman, 1955), Long-Range 
Planning Committee, Public Relations 

\ Committee, Committee on Research 

~ (Vice Chairman, 1949) and TACs on 
Panel Heating and Cooling, Hot Water and Steam Heat- 
ing and Physiological Research. He has also worked on 
the Long-Range Research Program, Publication, Constitu- 
tio and By-Laws, Nominating, Publication Policy and 
Guide Committees. Associate Editor of the 1951 edition 
ifthe “Handbook of Oil Burning,” he served as Technical 
Editor of the Guide from 1936-43 and is co-author of 
the textbook “Heating and Air Conditioning.” 


M.K. Fahnestock, 15th recipient of the F. Paul Anderson 
Medal and Research Professor of Mechanical Engineering 
ad Chairman, Physical Environment Unit, University of 
llinois. As a result of his many research projects, he has 
piepared or co-authored more than 20 papers in Society 
publications as well as numerous papers for other journais. 
A long-time member of the former ASHAE (he was 

ae ’ elected a Junior in 1927), he served 
a three-year term on Council from 
1952-54. Other positions he has held 
include: Committee on Research, 
1938-43 and 1947-50 (Executive Com- 
mittee, 1940-43); Public Relations 
Committee, 1954; and TACs on Re- 
frigeration in Relation to Air Treat- 
ment (Chairman, 1935-36), Direct 
—= and Indirect Radiation with Gravity 
Air Circulation (Chairman, 1935-36), Effect of Entering 
perature and Velocity on Temperature and Distribu- 
tion of Air within an Enclosure (1936), Radiation with 
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Gravity Circulation (Chairman, 1937-43) Air Distribution 
and Air Friction (1938-39 and 1943), Summer Air Con- 
ditioning for Residences (Chairman, 1937-43); Instruments 
(1939-40), Sensations of Comfort (1945-47), and Physio- 
logical Research (Chairman, 1950-56). 


P. J. Marschall, member of ASHRAE Board of Directors 
and Vice President in Charge of Engineering, Abbott 
Laboratories. Formerly Director of Region II, he was 
elected to ASHAE Council in 1957 and has, since the 
merger, served on the Finance, Meetings Arrangements, 
Guide and Data Book, General and - 
Administrative Coordinating, Building 
(Chairman) and Emblem and Insignia 
Committees and as Coordinator for 
Regional Affairs in Region VI and 
Consultant for Region V. ASHAE 
Committees of which he has been a 
member include the Guide Publication 
Committee (1949-51), Publication 
Committee (Chairman, 1952-53), 
Joint Committee on Standards for Comfort Air Condi- 
tioning (Member-at-Large, 1955-58), and TACs on Rela- 
tion of Body Changes to Air Changes (1937) and Indus- 
trial Environment (1953-58). Illinois Chapter elected Mr. 
Marschall President in 1950, after he had served as Treas- 
urer and Vice President. At the 63rd Annual Meeting he 
was General Chairman, Committee on Arrangements. 


William T. Miller, Professor of Heating and Ventilating 
at Purdue University since 1939 and long-time researcher 
in heating, durability of insulation and heat transfer. 
Professor Miller’s career began with his graduation from 
Purdue University in 1916 with a Bachelor of Science 
degree in mechanical engineering. 
After working as General Superin- 
tendent of Lafayette Box, Board and 
Paper Company and Chief Engineer 
of Fort Wayne Corrugated Paper 
Company, he returned to Purdue as 
Associate Professor of Heating and 
Ventilating in 1928. A member of the 
former ASHAE since 1938, he was 

- = one of the charter members of Indiana 
Chapter, serving on the Board of Governors and being 
elected to honorary membership in 1945. In 1948 he was 
presented with the charter of Purdue University Student 
Chapter, for which he is largely responsible. An annual 
“Bill Miller Night” is held by Indiana Chapter in his honor. 


Richard D. Madison, ASHRAE Life Member and Con- 
sulting Engineer with Buffalo Forge Company, is perhaps 
best known as the editor of “Fan Engineering”, having 
Qe s made the first revision to this hand- 
in 1925, with subsequent re- 
visions in 1933, 1938 and 1948. He 
has contributed a number of papers 
resulting from his work on fan de- 
sign; his paper on the subject of elbow 
loss is still a standard reference. An 
ASHAE member since 1926, he has 
served on the Research Committee, 
Publications Committee and TACs on 
Air Distribution, Sound and Vibration and Physiological 
Research. He has been a member of the joint ASHRAE- 
NAFM Sound Test Code Committee and a representa- 
tive of these two societies on ASA Committee Z24, Sound 
and Vibration. 


(Continued on page 58) 
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Edwin F. Snyder, Manager, Product Application Engi- 
neering, Minneapolis-Honeywell Regulator Company. An 
alumnus of the University of Michigan, he joined the 
former ASHRAE in 1938. His local 
affiliation is with Minnesota Chapter, 
of which he has served as Secretary 
(1948-50), Vice President (1950-51) 
and President (1951-52). National 
activities include membership on sev- 
eral TACS, including: Radiant Panel 
Heating and Cooling (1958), Sensa- 
tions of Comfort (Vice Chairman, 
1953), Air Cleaning (Vice Chairman, 
1953; Chairman, 1954-58) and Physiological Research 
(1955-58). In 1951 he was a member of the Chapter Dele- 
gates Committee, and from 1953-57 served on the Com- 
mittee on Research, of which he was Vice Chairman in 


1957 and Chairman in 1958. 


Axel B. Algren, Professor and Head, Div of Heating, Ven- 
tilating, Air Conditioning and Refrigeration, University of 
Minnesota. He has served the Society most prominently in 
the research and publications areas, and completed a 
three-year term as a member of Council in January 1959. 
For several years he conducted a co- 
operative research project with the 
Society on Air Filtration. Previous 
projects were conducted with the co- 
operation of the Department of the 
Army and the U. S. Public Health 
Service. TACs on which he has served 
include: Heat Transmission (1930-33), 
Glass (1947), Panel Heating and Cool- 
ing (1947-57), Heat Flow Through 
Glass (1948-51), Air Cleaning (Chairman, 1951-55; Vice 
Chairman, 1956-57) and Plant and Animal Husbandry 
(member, 1952-57; Vice Chairman, 1955). Director of 
Region III in 1957, he has been a member of the Standards 
Committee, Membership Committee, Guide Publications 
Committee (member, 1948-49; Chairman, 1950) and Com- 
mitte on Research (member, 1948-53; Executive Com- 
mittee, 1949-51). 


Linn Helander, Professor and Head of the Department of 
Mechanical Engineering of Kansas State College from 
1935 until his retirement from administrative duties in 
1957, has since then continued his work in education and 
research. His teaching career began 
in 1931 with an appointment as 
Assistant Professor of Mechanical En- 
gineering at the University of Pitts- 
burgh. He left there upon his appoint- 
ment to Kansas State College in 1935. 
A member of the former ASHAE 
since 1948, he has spoken at several 
Society meetings and is the author of 
numerous articles which have been 
published in technical and scientific journals. Activities 


in the Society have included the Chairmanships of the 
TACs on Air Distribution and Roof Ventilation. A Felloy 
of the American Society of Mechanical Engineers, he 
served a term as ASME Region VIII Regional Vice Preg. 
dent. 


Herbert B. Nottage, Research Specialist, Engineering 
Research Laboratory, Lockheed Aircraft Corporation, and 
lecturer in engineering at the University of Califomig 
Active in research for the former ASHAE, he was Re. 
search Associate at the Society’s Lab- 
oratory from 1945-52 and has served 
on several TACs, including Cooling 
Towers, Evaporative Condensers and 
Spray Ponds (member, 1940-42; 
Chairman, 1943); Cooling Loads, 
Thermal Circuits; and Air Distribu- 
tion. He was a member of the Nomi- , 
nating Committee in 1956 and_ first AS 
alternate in 1957. A contributor to 

the ASHAE Guide, he has also had several papers pub- 
lished in ASHAE Transactions. Affiliated with Southem 
California Chapter, he served a one-year term on the 
Board of Governors and as Chairman of the Codes and 
Standards Committee. In 1959 he was a consultant to the 
Research and Technical Committee. 


LIFE MEMBERS —— 


In recognition of distinguished service to 
the Society and to the industry, a qualified 
member in good standing for thirty years 
and over the age of 65 is honored by the 
grade of Life Member, carrying all rights 
and privileges of former membership and 
exemption from further dues. 


R. W. Ayres, former member of ASRE Council and 
retired Engineering Consultant of the St. Paul Div of 
Whirlpool Corporation. Identified with the refrigeration 
industry since 1919, he has served on several ASRE com 
mittees, among them the Domestic x i 
Refrigerator Engineering Conference 
Committee, of which he was Chair- 
man in 1953. He was Director of 
Region X for the term ending June, 
1956. Prior to joining Whirlpool in 
1947, he had been, since his gradua- 
tion from Yale University in 1917, an 
engineer with Yale & Towne Manu- 
facturing Company; Chief Engineer, po 
Savage Arms Refrigerating Div; Staff Engineer, Generil 
Electric Refrigeration Div; Chief Engineer, Stewatt 
Warner Corporation; Director of Research, Sunbeam Elee- 
tric & Manufacturing Company; and Chief Engineet, 
Coolerator Corporation. 
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Feb. 13-16 Semiannual 
Chicago, Ill. 
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Steel beam for the 
seventh story of the 
tower of the new 
United Engineering 
Center is lowered 
into position. The 
completed building 
will be a slim tower 
of glass, stainless 
steel and limestone 
rising from a broad 
two-story base of 
glass and stone. It 
will be near the 
United Nations 
Plaza in New York. 


contribution for the future... 


At the cornerstone laying ceremony of 
the United Engineering Center, June 
16, Mayor Robert F. Wagner and 
former U. S. President and engineer, 
Herbert Hoover, helped set the corner- 
stone for the $12,000,000 building. 
In his “‘A Message for Posterity” Mr. 
Hoover spoke of the emergence of en- 
gineering from the status of a trade to 
that of a great profession and said: 
“With the training required for an 
engineer a great contribution for the 
future has come to the world. The 
very nature of training for our profes- 
sion demands intellectual integrity 


For your convenience a contribution 
pledge form is incorporated within this page. 
62 Worth Street, New York 


UEC FUND RAISING COMMITTEE 
Merrill F. Blankin, Chairman 
W. Jj. Collins, Jr., Vice-Chairman 
Thomas E. Brewer 
John E. Haines 
Clifford F. Holske 
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and minds to whom truth has become 
an instinct. The leaven of this sort of 
mind will contribute to continuing 
progress in the free world.” 

The eighteen story building 
scheduled for completion next sum- 
mer will include facilities for office 
space, meeting rooms for 400 persons, 
plus smaller conference rooms. The 
Engineering Societies Library and En- 
gineering Index will have reading fa- 
cilities for 74 persons at a time and a 
capacity of 225,000 volumes, one of 
the largest engineering reference li- 
braries in the world. 


MEMBER ASHRAE 


ADDRESS. 
IN CONSIDERATION OF THE GIFTS OF OTHERS INTENDS TO GIVE TO 


UNITED ENGINEERING CENTER BUILDING FUND . 


CHECK MAY BE MADE PAYABLE TO UNITED ENGINEERING TRUSTEES, Inc, 
29 WEST 39TH STREET, NEW YORK 18, N. Y. 
GIFTS ARE DEDUCTIBLE FOR INCOME TAX PURPOSES 
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How higher 


Cooling coil 


effect system economies 


Designing for higher chilled water 
temperature rises and lower water 
quantities may result in more costly 
coils and perhaps lead to higher 
system water pressure drops. How- 
ever, these cost disadvantages can 
be more than offset by savings in 
first cost and operating costs in 
other parts of the system. 

The first place to realize these 
savings is in the selection of the 
refrigeration plant. The reduction 
in water quantity and increase in 
rise which influence the equipment 
selection and provide a savings 
either in first cost or operating costs 
are evident. The water piping sys- 
tem design is also less costly. The 
designer can, by adding more sur- 
face at the coil to achieve the high- 
er chilled water temperature rise, 
reduce the air quantity and extend 
these benefits to the air side. This 
results in savings on all air side 
equipment such as fans, duct work, 
etc. 


EFFECT ON 
REFRIGERATION EQUIPMENT 


High rise can achieve a saving in 
refrigeration equipment cost in one 
of two ways: Smaller, less costly 
equipment can be selected, or if 
identical equipment is used, the 
bhp is reduced. If one of these 
premises can be proven then the 
corollary become obvious. This is 
illustrated by curves shown in 
Fig. 1. 

These curves represent the 
heat transfer that takes place at the 
refrigeration plant water chiller. 
The scales at the left and right of 
each curve represent the entering 
and leaving temperatures respec- 
tively. The curve at the top shows 
the change in water temperatures 


B. P. Morabito is with the Applications Engi- 
neering Dept., Machinery and Systems Div, 
Carrier Corporation and recently addressed 
the ASHRAE New Orleans Chapter on “Higher 
Cooling Coil Water Differential and Overall 
System Economies.” 
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Member ASHRAE 


as it passes through the chiller. The 
line across the bottom is the refrig- 
erant temperature. 

The curve on the left is set up 
for a 10 F rise at the cooling coil. 
The chilled water leaves the chiller 
at 45 F and after taking the 10 F 
rise through the cooling coil, re- 
turns to the chiller at 55 F. To han- 
dle the heat transfer requirements 
at this point the machine selected 
should operate at a suction or re- 
frigerant temperature of 38 F. The 
area bounded by the entering and 
leaving temperature scales and the 
water and refrigerant temperature 
lines then can be considered to 
represent the equipment capacity. 

The curve on the right in Fig. 
1 also shows a 45 F leaving chilled 
water temperature, but a 15 F rise 


costs. 


design. 


Chilled water systems are usually designed on the basis of an 
assumed 8 to 10 F temperature rise. . . . But, the author points 
out, designing the system on a temperature rise higher than 10 
F will improve system efficiency and lower first and operating 


Also discussed are the effects of the chilled water tempera- 
ture rise on refrigeration equipment selection, water piping sys- 
tem design, air side equipment selection, and air side system 


through the cooling coil. This re 
sults in a 60 F return water tem. 
perature. The area under the cune 
is again considered to represent 


capacity. To obtain the same per ] 


formance, this area must be the 
same as that of the curve on the 
left. This means that the refrigerant 
or suction temperature must he 
higher, presuming, of course, the 
same size equipment. Here the sue. 
tion temperature is approximately 
39 F as compared to 38 F for the 
10 F chilled water temperature rise, 
This represents an improvement in 
efficiency since the higher the sue 
tion temperature the lower the bhp 
per ton of refrigeration. Note that 
for each degree (F) higher suction 
temperature, there is an improve 
ment of approximately 1% ia bhp. 

Table I shows an example of 
an actual selection for 14.6 F rise 
compared with a 10 F rise. The 
result is an improvement for the 
former of 27 bph. This may appeat 
to be small when compared to the 
1300+ total bph; nevertheless it 
amounts to a sizable cost reduction 
There is a savings here of about 
$.34/hr or in a locale having @ 
equivalent of 2000 full load oper 
ating hours, this savings amounts! 
$680 per year. 
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TABLE 1—SUMMARY OF 


MACHINE BHP FOR SINGLE 


TABLE II—SUMMARY OF MACHINE BRAKE HP 


MACHINES Series 
; Machine Load 14.6 Rise 14.6 Ri .0 Ri 
Number (Tan) 2245 gpm gpm 3260 gpm 
S Machine 1382 1409 2 965 921 
aes 1382 Operating Cost Advantage 
1€§ Motor efficiencies ........ 90%, 83 
Power charge ........... $.015/kwh 
Saving in operating cost: Motor efficiencies ............ 90%, 
= $.34/hr Saving in Operating Cost: 
83 X .746 X .015 
is re. = $1.03/hr 

tem- 
curve 
e 
a 3 ~=- High rise coils can often offer temperature (45.8 F) considerably the higher temperature machine. 
> the | afurther advantage in selection of higher than final requirements. Another advantage of using 
n the § wftigeration equipment for jobs Thus, this machine operates at a high rise is improvement in refrig- 
erat | that call for two machines. The refrigerant temperature which, as_ eration plant operation. Assuming 
" be § high rise (about 15 F) makes it pos- hapa shown, results ina lower the normal 10 F rise at 100% load, 
. the & sible to select this equipment for bhp per ton. shown at the top of Fig. 3, both 
> sye. § series chilled water flow. The con- Table II is a tabulation of an machines are running and the de- 
‘ately @ denser water flow should be ar- actual comparison of results on a_ sired 41.5 F water temperature is 
the @ mmged in parallel regardless of job. Considering the parallel flow achieved. For a 50% split of load, 
sti | how the chillers are piped. This ar- selections there is a slight improve- it would appear that when the load 
nt in @ tangement is illustrated in Fig. 2. ment of 1% by selecting for the 14.6 is reduced to one half, one machine 
on In Fig. 2 the water leaves the F rise rather than 10 F. However, could be turned off. This is not the 
> bhp woling coil at 56.1 F after taking the big improvement of an addi- case, however, as long as there is 
. thit | 2146 F rise in offsetting the load. tional 5% in total operating bhp a requirement of full water flow at 
ction § Since this is a fairly large rise, the comes as a result of the series water other than design conditions as 
rove @ Water quantity for the load is re- flow arrangement; and this at no might exist for a completely interior 
bhp. duced so that it is possible, with additional first cost. This advantage, zone, or for IBM rooms. The second 
le of § judicious pass arrangements, to put too, must also be attributed to the machine cannot be turned off be- 
* rig § il the water through each cooler. high rise because series water flow cause: 

The § [Thus the water is cooled from 56.1 selections are impractical without 1—The chilled water tempera- 
+ the § 045.5 F in the first cooler and a rise of approximately 13 or 14 F ture rise for full flow and 
ppeat fom 45.8 to the final temperature OF more. half the load in this case is 
othe § %41.5 F through the second ma- For this particular analysis 5 F and the machines have 
as it § chine. This results in two definite with an improvement of 83 bhp at not been selected to provide 
ction § ‘¥tem advantages: $.015/per hr, one hour of full load full capacity (50% of system 
about 1—Lower total operating bhp operation results in an operating capacity) with a 5 F rise. 
1g a or kw input. cost savings of $1.03. If the job calls 2—Even if the operating ma- 
oper: 2—Reduced refrigeration plant for 2000 hours of equivalent full chine could provide the de- 
nts to operating time for each ma- load operation, the savings become sired 41.5 F water tempera- 

chine, resulting in greatly a real $2060. The best results are ture, the water bypassing the 
improved operating costs. achieved with about a 1/3-2/3 split in-operative machine remains 
The improved bhp is brought of the load, with the bigger load on at a higher temperature. 
bout through the selection of the 
machine for a leaving water 
| Fig. 2 Series of water flow diagram 
: Fig. 1 Effect of water rise pS 
COOLER | 
41.5 F 
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When this water mixes with 
the 41.5 F water from the op- 
erating machine, the result is 
a higher water temperature 
than needed. 


Desired results can be obtained 
only when unusually low loads are 
encountered, as represented by the 
lower diagram in Fig. 3. 


EFFECT ON 
WATER PIPING SYSTEM DESIGN 


Since the load for any system does 
not vary with the system design, 
the water quantity to be pumped 
around to the various pieces of 
equipment is reduced considerably 
when high rise coils are used. 
Hence, the distribution piping sys- 
tem can be designed for a lower 
water flow, with consequent sav- 
ings in material and _ installation 
costs. The significance of the sav- 
ings depends on the complexity and 
extensiveness of the piping system. 
The requirements in size or 
quantity of materials for accessories 
or other components are likewise 
reduced. For example, less insula- 
tion material is required resulting 
in a savings in job installation. Also, 
accessories such as strainers, filters 
and valves can be reduced in size. 
The last component of the pip- 
ing system to be c_nsidered is the 
pump. Frequently the pump size 
may be reduced because of the 
lower chilled water quantities in- 
volved, whereas pump hp require- 
ments usually remain the same or 
even go up slightly for two reasons. 
First, coil pressure drop is in- 
creased when designing for a high- 
er rise, and secondly, if series flow 
through the water chiller is used, 


Outdoor Air Conditions: 95 F db, 78 F wb 
Room Design Conditions: 78 F db, 50% rh 


Room Sensible Heat 

OA = 2500 X 1.08 X (95-78) x bf 
. Effective Room Sensible ht 

Room Latent Heat 


. Effective Room Latent ht 
. Effective Room Total ht (Item | + 2) 


. Indicated adp 

. Selected adp 

. Temp Rise (1-bf) (78-adp) 
. Dehumidified Air Quantity 


Eff. Rm. Sensible ht 


1.08 X (Temp Rise) 
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OA = 2500 X (118-72) GR/LB X .68 x bf 


. Effective Sensible Heat Factor (Item |/Item 3) 


TABLE IlIl—PUMP SUMMARY 


Key gpm 
A—Normal 
Higher 
124 
Highest 
102 
B—Normal 
Higher 
Highest 
82 
C—Normal 
Rise .............. 160 
Higher 
124 
Highest 
102 
D—Normal 
Higher 
% 
Highest 


*4 xX 2C — out of selection zone 


the pressure drop at this point is 
also increased. 

Table III shows a tabulation 
of pump bhp developed to move 
the water required by the coil 
through a system where the pres- 
sure drop (except for the coil itself) 
is fixed. 

Column 1 represents the coils 
and designates the chilled water 
temperature rise qualitatively. The 
gpm for the coils is shown in col- 
umn 2. 

Column 3 shows the head vari- 
ation including the coil. Groups A 
and B are based on a 50 ft pressure 
drop through the system (other 
than the coil) while groups C and 
D are based on a 100 ft pressure 
drop through the system. 

The remaining columns illus- 


Ventilation Requirements—100 People X 25 cfm/ Person — 2500 cfm 


1750 3500 

rpm pump) rpm pump 

hd bhp bhp 
65 3.6 5.2 
103 5.2 4.8 
105 4.8 5.2 
59 3.2 3.1 
85 4.6 3.2 
89 4.1 3.0 
115 8.4* 7.5 
153 10.0* 8.0 
155 9.5* 7.2 
109 6.6* 6.4 
135 7.0* 6.7 
139 8.2* 5.0 


trate the comparison of bhp for the 
various coil selections. The values 
listed show that there is little 
change in pump bhp. Thus, savings 
on the entire water side system are 
evident and can be attributed to 
the selection of equipment fo 
higher chilled water temperature 
rise. 


EFFECT ON AIR SIDE 
EQUIPMENT AND SYSTEMS 


The air side of the system ult 
mately does the work and produces 
the final results. Here, also, a sav 
ings in equipment and _ systems 
costs can be realized. The coil is 
the component which actually de 
termines the chilled water temper 
ture rise. 

In order to achieve high rise the 


TABLE IV—AIR QUANTITY COMPARISON 


4 Row & Row 
200,000 200,000 
bf = .25 11,500 bf — .10 4,600 
211,500 204,600 
50,000 50,000 
bf = .25 19,600 bf —.10 _—7,800 
69,600 57,800 
281,100 262,400 

211.5/281.1 = .75 204.6/262.4 = .78 
53 F 54F 

18.7 

10,500 cfm 8,800 cfm 
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coil must have: 
1—Minimum number of water 
circuits. With long circuits 
the water has more time in 
which to take on heat. 
9—More outside surface. This 
— greater transfer of 

eat. 

3—Both minimum circuits and 

more outside surface. This 

will combine both effects to 

result in the maximum rise. 


If the higher chilled water 
temperature rise is accomplished 
by decreasing the number of cir- 
cuits alone, the remainder of the 
air side equipment and system are 
not affected in any way. If how- 
ever, a coil of greater outside sur- 
face is selected to achieve this pur- 

se then the entire air side is af- 
fected. The air quantity to do the 
job is reduced allowing a savings 
in equipment and systems cost. 
This reduction in air quantity is a 
direct result of improvement in the 
coil bypass factor, (Fig. 4). 

Assuming an adequate source 
of chilled water, the final perform- 
ance of a coil is determined by the 
air side surface. A measure of the 
air side surface and, therefore, coil 
performance is bypass factor; that 
is, the lower the bypass factor the 
better the coil performance for the 
same water flow and entering 
water temperature. Bypass factor 
can be considered to be that por- 
tio of the air which passes over 
the coil completely unaltered. This 
means that, with a lower bypass 
factor, not only is the water rise 
higher but the leaving air condi- 
tions are lower. Fig. 4 depicts the 
latter and helps to show the effect 
on air quantity. 

Line AC, Fig. 4, represents 

cooling process drawn on a 
psychrometric chart with a desired 
tatio of latent to sensible heat. 
This line intersects the saturation 
line at a point known as coil ef- 
fective surface temperature or ap- 
Paratus dewpoint. In this case the 
air enters at 85 F and the process 
line intersects the saturation line at 
an apparatus dewpoint of 55 F. 

The bypass factors as shown 
for the 4-row and 6-row coils 
lespectively, indicate that the 
former can bring each pound of 
air down from 85 to 61 F while the 
6row coil makes it possible to cool 
each pound down to 58 F. Since in 
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Fig. 3 Parallel water flow 
diagram 


the latter cooler air is available to 
offset the load, less of it is needed. 
Carrying out the calculations in- 
dicates a requirement of between 
10 and 15% less. 


Consequently, the system re- 
quires smaller ductwork, less in- 
sulation and smaller filters. In addi- 
tion, heating coils, although not 
reduced in thermal capacity, can 
be selected for lower face areas. 
Also, the fan is of lower capacity 
and bhp. Finally, the motor to 
drive the fan and move the air 
has lower kw input requirements. 

Every piece of air side equip- 
ment except cooling coils is smaller 
and contributes to a less costly 
system. This is possible only be- 
cause the coils are selected for a 
higher rise. This latter, however, 
must be accomplished through the 
use of deeper coils with more out- 
side surface to achieve the bene- 
fits on the air side; the benefits 
will not be achieved by merely 
going to a minimum number of 
water circuits. The selection of 
more surface results in more costly 
coils, but this is almost invariably 
a good investment since it helps to 
achieve savings in many other 
areas. 


COIL SELECTION GUIDES 


It is important to know how to 
select a coil for a high rise and 
at the same time insure the proper 
balance of sensible to latent capa- 
city for the job that is being 
designed. 

To design the system properly 
and obtain the desired results, the 
coil selection should be integrated 
with the load calculations. As 
already noted, selecting a deeper 


Fig. 4 Effect of bypass factor 


> 


coil with greater outside surface 
and lower bypass factor results in 
a reduction in dehumidified air 
quantity requirements. Since by- 
pass factor, by definition, can be 
considered to represent that por- 
tion of the air which passes over 
the coil completely unaltered, it 
affects the room load somewhat 
by the bypassed portion of the 
outside air. Therefore, it is ne- 
cessary to establish the coil selec- 
tion in conjunction with the cool- 
ing load estimate. 

The tabulation in Table IV 
shows that, for the same job with 
the same design conditions, venti- 
lation requirements, room sensible 
load and room latent load, the 
following conditions result for 4 
and 6-row coils, respectively, se- 
lected to accomplish the same 
results. 

1—Bypass air sensible load of 

11,500 to 4,600 Btu/hr. 

.2—An effective RSH of 211,- 

500 to 204,600 Btu/hr. 

3—Bypass air latent load of 

19,600 to 7800 Btu/hr 

4—An effective RLH of 69,- 

600 to 57,800 Btu/hr 

5—The effective room heat is 

281,000 to 262,400 Btu/hr. 

This is only room total load. 

Overall performance includ- 

ing bypassed air is exactly 

the same for both selections. 

6—Thus with the resulting 
effective sensible heat factor 
and indicated apparatus dew- 
point or effective coil surface 
temperature, the air quantity 
is 10,500 and 8800 cfm re- 
spectively. 

This reveals a considerable 
reduction in air quantity from the 
selection of the 6-row coil. 

Specifications for the coil, how- 
ever, have not been finally estab- 
lished except for the outside surface 
requirements, which with the final 
air quantity determined provide 
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the proper proportion of sensible 
to latent capacity. It is necessary 
to establish the amount of water 
required and actual water tempera- 
ture rise. This information is 
needed for the refrigeration ma- 
chine selection. 

When the air side perform- 
ance and water side performance 
of the cooling coil are separated in 
this manner, the latter can be de- 
termined from ratings based on 
apparatus dewpoint or effective 
surface temperature. Since the coil 
depth and type of surface are es- 
tablished in conjunction with the 
cooling load estimate and actual 
coil face area is established by the 
air quantity determined from the 
estimate, the rating for this spe- 
cific coil need only deal with the 
water side performance. That is, 
the coil size and type surface are 
set and the rating for the coil in 
question will show the circuiting, 
water quantity and water side 
pressure drop for the load indi- 
cated. A sample of this type rating 
is shown in Fig. 5. 

The answers desired can be 
determined easily and quickly. 
Divide the grand total heat by the 
difference between the coil effec- 
tive surface temperature (ADP) 
and the desired entering water 
temperature. This gives a value Q 
which is a heat transfer index. 
With Q the design engineer enters 
the chart and moves up to- the 
proper coil face velocity and reads 
the required chilled water quantity 
for the minimum and maximum 
circuited coils offered. 

Once the gpm is determined 
the chilled water temperature rise 
through the coil can be readily es- 
tablished. If a deep coil with mini- 
mum circuits is used, the tempera- 
ture rise is usually high. 

If a higher rise is required, re- 
duce the entering chilled water 
temperature. This gives a lower 
value of Q and results in less water 
and higher rise. A change in out- 
side surface cannot be made at 
this point without adjusting the air 
quantity regardless of the coil se- 
lection method used. 

To facilitate selections from 
entering and leaving conditions, a 
simple graphic means has been de- 
vised to convert this data to the 
information required to use the 
ratings described. Fig. 6 shows 
this conversion chart. 
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ing conditions to 
apparatus dew- 
point (adp). Ap- 
paratus dewpoint 
range, 48 to 60. F 


BYPASS 
FACTOR 


| 
BULB(F) 


PROCEDURE: 
The coil selection method described herein can 
usually be applied very quickly by inspection, 
after a little experience has been gained. How- 
ever, to aid in familiarization with these charts, 
pa following step-by-step procedure may be 
used : 

la. Draw a line on Fig, 6 connecting the 
entering and leaving wet-bulb temperature 
(wet-bulb line). 

lb. Select a coil, Unless the row’s depth 
and/or fin spacing is specified, check the coils 
in the following order to determine the opti- 
mum selection : 

(1) 2-row, 8 fins/in. 
(2) 2-row, 14 fins/in. 


etc. 
Use the coil face velocity determined in select- 
ing the unit size to find the bypass factor for 


(3) 3-row, 8 fins/in. 
(4) 3-row, 14 fins/in., 


the selected coil (Figs. 6 and 5.) 
Draw a horizontal line at this 
and intersect the wet-bulb line. 
le. Use this intersection as a pivot point. 
determine the leaving dry-bulb, Draw & line 
(dry-bulb line) from the entering dry th 
through the pivot point to the leaving dry- 

If the leaving dry-bulb is equal to or less & 
that required, read the adp at the pivot Ler 
If the leaving dry-bulb is above that requ 
repeat Steps 1b and le for another coil. 

2. Use the adp determined in Step le to ¢ 
the refrigerant or water side performance 
the selected coil. side 
In the event that the refrigerant or water 
performance will not satisfy requi e 
such as load and refrigerant temperature 
gpm and pressure drop, etc., select 4 
coil using the same procedure. 


bypass factor 
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PRESSURE DROP PSi 


GPM THRU MAX. CIRCUIT COIL 


All ratings, of course, are not 
hased on the coil effective surface 
temperature and bypass factor 
approach. Coil performance can 
be shown on the basis of entering 
and leaving conditions either in 
tabular or curve form or actual 
modified basic data. 

If desired space conditions are 
to be achieved, first select the 
manufacturer's coil with the out- 
side surface that gives the sought 

ormance. This can be estab- 
lished by selecting the coil which 
satisfies the leaving dry-bulb con- 
dition as well as the total load and 
entering wet and dry-bulb tem- 
peratures. Then the entering water 
temperature may be varied to give 
the desired rise. This sets the con- 
ditions on which the refrigeration 
machine can be selected. Only in 


Fig. 7 Coil surface effect 


this way can all the system com- 
ponents be in balance and produce 
the desired conditions at design 
load. If this is not followed. varia- 
tions in either temperature or hu- 
midity may be expected. 

Fig. 7 illustrates what hap- 
pens if the outside coil surface re- 
quirements are disregarded. As- 
sume that a 4-row coil has been 


selected for a specific air quantity 
to result in performance designated 
by AB on this skeleton chart. If, 
however, a coil with a .1 bypass 
factor (6-row) instead of .25 is 
used to try and obtain a high rise, 
then the leaving condition moves 
up the wet-bulb line to the .1 bal- 
ance point and the resulting room 
condition will be at C instead of 
A. Therefore, once air quantity is 
established the amount of outside 
coil surface cannot be manipulated 
without affecting design condi- 
tions. 

It is not suggested here that 
the use of high rise coils will solve 
all of the designer’s problems. 
However, sufficient investigations 
have been made on various sys- 
tems and parts of systems to prove 
that benefits can be derived with 
this approach. 


and CATALOGS 


Hydronic Installations. Explained in 
this bulletin is the Six-Point Program 
developed by this company to aid 
installation of hydronic heating and 
evoling systems. Topics discussed in- 
dude heat loss calculation; sizing of 
boiler, radiation, pumps and piping; 
organized installation procedure; and 
test-rated equipment. 

American Radiator & Standard Sani- 
tary Corporation, Plumbing & Heat- 
4 40 W. 40th St., New York 


Indicating Pneumatic Controllers. 
Specifications for these instruments 
ae given and models are listed for 
control of pressure, vacuum, liquid 
level, flow, temperature and humid- 
ity. Featured is the new A/D Control 
Unit. Bulletin DM-58, four pages. 

“mag Company, Waterbury 20, 


industrial Insulation. Newest indus- 
tial insulation products added to this 

are calcium silicate and mineral 
Wool block for temperatures up to 
1900 F. Listed in four-page Bulletin 
451 are all types of insulations and 
insulating cements for use in power, 
chemical, petroleum, petrochemical 
and manufacturing industries. Tabular 
Product selection guide indicates in- 

tion applications for high tempera- 
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ture and superheated surfaces; high, 
medium and low pressure steam lines; 
cold water piping; heating and air 
conditioning ducts; and boiler breech- 
ings. 

Philip Carey Manufacturing Com- 
pany, 320 S. Wayne Ave., Cincinnati 
15, Ohio. 


Steel Pipe. Uses of welded steel pipe 
ranging from heating, plumbing and 
sprinkler systems to snow melting and 
ice rinks are illustrated in 20-page 
Bulletin 509. Six pages of specification 
tables for three weights of % to 12- 
in. pipe and couplings are included. 
National Supply Company, Two 
Gateway Ctr., Pittsburgh 22, Pa. 


Modular Diffuser. Forty-page Catalog 
No. 460, containing sound ratings, 
rformance data and engineering in- 
ormation, is descriptive of this plas- 
tics modular diffuser. Combinations 
of three types of modules provide a 
number of air patterns and sizes. 
Diffusers are designed for any type 
of ceiling construction and are adapt- 
able to tile and metal pan suspension 
systems. 
Carnes Corporation, Verona, Wisc. 


Piping Systems. Case history studies 
of 17 power plants and 15 industrial 
plants utilizing piping systems fabri- 


cated and erected by this company 
are included in 24-page Bulletin 60B. 
Exterior and interior photographs are 
presented with details on each job. 
Also contained is a section on the 
company’s line of welding fittings and 
flanges. 

Midwest Piping Company, Inc., 1450 
S. Second St., St. Louis 4, Mo. 


Structural Clay Tile. Eight basic de- 
signs and five basic sizes of Mal-Tex 
tiles are offered in four-page Bulletin 
MFL-460-132, which includes sug- 
gestions on use of the units to form 
many patterns for partition and load- 
bearing applications. 

Malvern Flue Lining, Inc., Malvern, 
Ohio. 


/-Belt Drives. Design advantages of 
Poly-V belt drives are outlined in 
four-page bulletin A2343. Illustra- 
tions show how single unit design of 
the belt provides twice the tractive 
surface per in. of sheave width and 
can deliver up to 50% more power in 
two-thirds the space of conventional 
belt drives. Specifications relative to 
in-operation of vibra- 
tion, heave diam and speed ratios are 
offered and condensed hp rating 
tables are featured. 

Dayton Industrial Products Company 
2001 Janice Ave., Melrose Park, Ill. 


Corrosion Inhibitor. Hagatreat For- 
mula No. 168, a corrosion inhibiting 
compound for treatment of recircu- 
lating cooling water systems, is the 
subject of four-page Bulletin CSP-935. 
(Continued on page 73 
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It is with deep personal regret that, 
as I assume the Chairmanship of 
the Research and Technical Com- 
mittee, one of my first duties is to 
announce to the membership that 
our able Director of Research, 
Burgess H. Jennings, has decided 
to return to Northwestern Univer- 
sity this fall, to resume his position 
as Professor of Mechanical Engi- 
neering. As many of you know, 
Professor Jennings took a one-year 
leave-of-absence from his duties 
three years ago to help the Society 
advance its research program at an 
accelerated pace. It was almost 
immediately evident that the task 
was too great to be accomplished 
in a single year, but Professor 
Jennings was able to extend his 
leave for two more years. However, 
since University regulations pre- 
vent staff members from being 
away from the University for more 
than three years, Professor Jennings 
has now made his decision to re- 
turn to Northwestern. Fortunately, 
he will be able to spend a consid- 
erable portion of his time with our 
Laboratory during the next few 
months. This will help materially 
during a period which appears par- 
ticularly difficult for Society re- 
search. 

I am sure it is unnecessary to 
review the long history of research 
carried on by one of our two parent 
societies, ASHAE, for the past 42 
years. All that is necessary to be- 
come convinced of its value is to 
refer to the published TRANS- 
ACTIONS and to the wealth of ref- 
erences to this work in the ASH- 
RAE GUIDE. Much of this scien- 
tific and engineering data has come 
from our own Laboratory and from 
research encouraged by Society 
funds in universities. ASRE also 
conducted a cooperative research 
program prior to the merger, from 
which a number of valuable tech- 
nical papers were developed. 
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At the time of the merger, 
there was considerable debate over 
many sections of the By-laws. And, 
as might be expected, under the 
circumstances, there were all 
shades of opinion concerning the 
scope and objectives of ASHRAE 
research. The important point to 
emphasize here is that Section 6 of 
the Agreement of Consolidation 
and Sections 8 and 10 of the By- 
laws have a very definite bearing on 
the Society's research activities. 
These paragraphs are quoted as 
follows: 


Agreement of Consolidation 

The purpose of the Society shall be: 

6.1 (b) To encourage and conduct 
scientific research and the 
study of principles and 
methods in the fields of 
heating, refrigeration, and 
air conditioning and venti- 
lation . 

6.2 (e) To cooperate with govern- 
mental agencies and with 
universities, colleges, schools, 
and other organizations... , 
and to establish scholarships 
and make _ contributions, 
grants, and awards jn fur- 
therance of the foregoing 


purposes. 


By-laws 

8.8.23 The Research and Technical 
Committee, subject to the 
direction of the Board of 
Directors, shall conduct and 
coordinate basic research 
and technical studies in the 
fields of .. . 
Allocation of Dues for Re- 
search. Unless changed by 
the Society at an Annual or 
Special Meeting, a percent- 
age determined by the 
Board of Directors of the 
dues shall be allocated for 
basic or fundamental re- 
search...” 


Thus, it appears that the 
Agreement of Consolidation re- 
quires the Society to conduct re- 


10.2 


search as well as encourage it jn 
the fields of technology it serves, 
and the By-laws provide means for 
financing the research program 
through allocation of a percentage 
of membership dues. Here it should 
be pointed out that whereas the 
old ASHAE By-laws allocated 4 
fixed 49% of the Society dues to the 
research program, ASHRAE By. 
laws leave the amount allocated to 
the discretion of the Board. The 
decision on this allocation is nor 
mally made annually when action 
is taken on the Society budget. 

Additional funds for research 
are derived from industry and per 
sonal contributions to the program, 
and these in the past have been 
an important source of income, 
Furthermore, it has been a regular 
practice of International Exposition 
Company, Inc., which conducts the 
biennial Exposition of heating, re 
frigeration and air conditioning, to 
make generous contributions to the 
Society's research program. 

Since the merger a number of 
events have occurred which should 
be noted in this report. President 
Cecil Boling appointed an ad hoe 
committee to study the status and 
future of Society research. This 
committee solicited opinions from 
many informed members, and sub 
mitted its report last winter. The 
report precipitated a debate on al 
aspects of the research problem 
Some members advocated abandon 
ment of the Cleveland Laboratoty, 
and others argued vigorously i 
favor of continuing it and expant 
ing its activities. After hearing 
sides, the Board of Directors weit 
on record overwhelmingly in favot 
of a strong continuing research ptt 
gram, and charged Research 
Technical Committee with the task 
of recommending policies, formlt 
lating programs, and _ submitting 
specific plans to the Board. 

One of the points made by 
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ad hoc committee report was, that 
since the Society Laboratory was 
established, our industry has grown 
enormously. Research conducted in 
erporate laboratories today greatly 
overshadows the Society’s program, 
atleast in scale of effort. Moreover, 
hoth the Board and Research and 
Technical Committee felt that to 
conduct an effective and efficient 
operation, an annual research bud- 
get of $300,000, and eventually at 
least $500,000, was indicated, to- 
gther with improved laboratory 
lacilities. A special Building Com- 
mittee of the old ASHAE, con- 
timed after the merger, studied 
various aspects of the facilities pro- 
gam, including the question of 
purchase or construction of a new 
hboratory building in a different 
location. 


Research and Technical Committee 
had to make some decisions. It has 
tepeatedly gone on record in favor 
of the strongest possible program 
at the laboratory augmented by an 
dlective cooperative program with 
iiversities. To give the reader an 
idea of the scale of each, during the 
year just passed, about $215,000 
was allocated to research, of which 
921,000 was distributed as grants 
0 other laboratories. During the 
‘ming year, $200,000 is budgeted, 
of which about $25,000 will be used 
cooperative research. 
__ How best to utilize this rather 
limited budget for 1960-61 was the 
festion to which your R & T 
ittee directed its attention 
lst February at Dallas. It had the 
lee of continuing a diversified 


Pogram of many relatively small 
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the 


Against this background, your 


E. P. PALMATIER 


Research and Technical 
Committee 


projects, or concentrating on a few 
larger scale investigations. Since 
for many years the Society mem- 
bership has shown strong interest 
in, and given support to, studies on 
the reactions of people to their 
atmospheric environment, R & T 
Committee reached the decision 
that the Society's reputation for 
outstanding contributions could 
best be maintained by accenting 
the environmental research pro- 
gram. I should point out that as a 
result of past membership interest in 
this program, the Cleveland Labo- 
ratory possesses exceptionally good 
facilities for exploring the effects of 
thermal environment on people, as 
well as odor sensations and 
methods of combatting odors. It 
therefore makes very good sense to 
utilize these facilities to the limit of 
the funds available. 

We of the Research and Tech- 
nical Committee believe whole- 
heartedly in Society - conducted 
research, and believe each member 
should be proud to contribute a 
portion of his dues to advance the 
frontiers of unknown areas of the 
sciences on which he depends for 
his livelihood. We also feel that if 
greater financial support were 
available from the membership and 
from our industry, an effective ex- 
panded program could be organ- 
ized and maintained. We have 
recommended to the Board that 
as a matter of fiscal policy, a mini- 
mum percentage of membership 
dues be allocated to research be- 
cause this type of work cannot be 
carried out with short-term financ- 
ing. 

But all these questions are not 


Chairman 


ASHRAE 


yet settled. As a Society, we have 
not spelled out a definitive policy 
for the future on research. Accord- 
ingly, at the Vancouver meeting, 
President Walter Grant directed 
the 1960-61 Long Range Planning 
Committee, headed by J. Donald 
Kroeker as Chairman, to make a 
comprehensive study of the entire 
research problem—policy and ob- 
jectives, scope, Society-conducted 
research, cooperative research, fa- 
cilities, administration, and financ- 
ing—and report 30 days prior to the 
Semiannual Meeting in Chicago 
next February. 

Moreover, the Board has 
agreed that no long-range decisions 
should be made until the results of 
this study are at hand for evalua- 
tion. The membership of Long 
Range Planning Committee has 
been selected with great care to 
reflect long experience in Society 
affairs, represent all membership 
interest areas, and make available 
the highest degree of competence 
and impartiality. 

We want to know what you, 
the members, think. If you care to 
write me, I would be happy to hear 
from you, and will gladly pass along 
your viewpoints to Research and 
Technical Committee, to the Offi- 
cers of the Society, and to Long 
Range Planning Committee. 

On two or three other occa- 
sions during the year, it will be my 
pleasure to write more on the sub- 
ject of ASHRAE research. In future 
articles, I hope to tell you more of 
what is happening at the Cleveland 
Laboratory and at the universities 
which are carrying on sponsored 
work for the Society. 
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Meetings ahead 


August 23-25—Sixth Cryogenics Engi- 
neering Conference, Boulder, Colo. 


October 10-12 — American Gas As- 
sociation, Annual Convention, At- 
lantic City, N. J. 


October 20-23—Refrigeration Service 
Engineers Society, Annual Conven- 
tion, Portland, Ore. 


October 25-27 — American Standards 
Association, 11th National Confer- 
ence on Standards, New York, N.Y. 


October 28-November 2—Air Condi- 
tioning and Refrigeration Whole- 
salers, Silver Anniversary Conven- 
tion, SS Hanseatic. 


October 29-November 4 — Oil Heat 
Institute, Diamond Jubilee Cruise 
and Management Conference, HMS 
Queen of Bermuda. 


October 31-November 3—Institute of 
Boiler and Radiator Manufacturers, 
Semiannual Meeting, Absecon, N.]J. 


November 14-17—National Warm Air 
Heating and Air Conditioning As- 
sociation, 47th Annual Meeting, 
Cleveland, Ohio. 


November 18-22 — Air Conditioning 
and Refrigeration Institute, Annual 
Meeting, Hollywood Beach, Fla. 


November 20-23 — Refrigeration and 
Air Conditioning Contractors Asso- 
ciation, Annual Meeting, Miami, 
Fla. 


November 27-December 2—American 
Society of Mechanical Engineers, 
Annual Meeting, New York, N. Y. 


November 28-December 2—24th Na- 
tional Exposition of Power and 
Mechanical Engineering, New York, 
N. Y. 


December 1-2 — National Association 
of Practical Refrigerating Engineers, 
Annual Meeting, St. Louis, Mo. 


February 13-16—American Society of 
Heating, Refrigerating and Air 
Conditioning Engineers, Semian- 
nual Meeting, Chicago, Ill. 


February 13-16 — 15th International 
Heating and Air-Conditioning Ex- 
position, Chicago, Il. 


People 


Edwin H. Young, Professor of Chemical and Metallurgical Engineering at the 
University of Michigan, has been elected Vice President of the Michigan 
Society of Professional Engineers. He was installed on 
May 2st and will serve until June 30, 1961. A member 
of the staff of the University continuously for the past 
13 years, he has been Director of the Wolverine Tube 
Finned Tube Heat Transfer Project at the University’s 
Research Institute for the past seven years and, for the 
past two years, has served as State Director of MSPE. 
Co-author with Prof. L. E. Brownell of the book “Process 
Equipment Design,” he is currently working with Prof. 
D. L. Katz on a manuscript for a book to be entitled , 
“Heat Transfer Through Finned Tubes,” and has co-authored fifteen technical 
papers on the same subject. 


Charles W. Wheeler, who died recently at the age of 72, was a past-President 
and Charter Member of the Pittsburgh Chapter of the former ASHAE anda 
Life Member of the National Society. Active in Society affairs since his 
election to membership in 1916, he participated in solicitation of funds to 
start the Research Laboratory. When Pittsburgh Chapter was organized it 
1919, he began three years of service as its Secretary, followed by his election 
as Vice President in 1924 and President in 1926. He was a member of the 
Board of Governors in 1922, 1927 and 1931. 


P. B. Gordon, past-President of the former ASHAE, newly-elected ASHRAE 
Fellow and Vice President of Wolff & Munier, Inc., has been elected Vice 
President of the Building Research Institute. Election to ASHAE Cound 
we in 1952 was followed by election to the offices of 2nd 
Vice President in 1955, Ist Vice President and Chairman 
of Council in 1957 and President in 1958. He has, i 
his long career of service with ASHAE, been a member 
of numerous committees, among them Guide Publications, 
Standards, Program and Papers, Building, Ways and 
Means, ASHAE-ASRE Committee on Cooperation, Long 
Range Planning, Chapter Relations, F. Paul Anderson, 
Guide Advisory, ASHAE-AIA Committee on Cooperation 
. and TAC on Panel Heating and Cooling. He was awarded 
the F. Paul Anderson Medal for 1960, in recognition of distinguished service 
to the Society and the industry. 


Leon E. Jeanneret, Manager of Welded Tubing Sales for Babcock & Wiles 
Company’s Tubular Products Div, retired on July ist after 43 years of service 
He has supervised sales of welded tubing at the div’s Alliance, Ohio, plant 
from the time production started in 1943. During his career with the com 
pany, he has held a variety of operational and sales management positions. 
He opened the first district sales office for the Tubular Products Div in Cleve 
land in 1923, and opened the Detroit office in 1931. In 1933, he was 
Manager of Development Sales for the div, and he served as Assistatl 
Manager of Tubular Product Sales for the eastern part of the nation before 
he was selected to head welding tube sales. He is a graduate of the Columbia 
University School of Engineering, Class of 1911. 


E. T. Coles, currently National Secretary of Refrigeration Service Engines 
Society and a Director of the Canadian Refrigeration Manufacturers Associ 
tion, has been named Sales Manager for Penn Controls Ltd. 


Jerome Podell has been appointed Chief Engineer of Hi-Press Air Condi- 
tioning of America, Inc. Formerly Chief Engineer with the firm of 5. W. 
Brown, he has participated in the design and installation of air conditionij 
and refrigeration systems on ships of the Moore-McCormack, Americal 
Export and French Lines. Before joining S. W. Brown in 1955, he 

as application and design engineer for Carrier Corporation. 
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j, F. Raether, deceased, was instrumental in organization of the Twin City 
section of the former ASRE, of which he was Chairman in 1945-46 and Section 
Director for the term ending May, 1948. He had been associated with Wester- 
lin and Campbell Company in an engineering capacity from 1912 until his 
yetirement in 1954. His membership in ASRE dates back to 1919. 


p, J. Marschall, member of ASHRAE Board of Directors and newly-elected 
Fellow of the Society, has been appointed Vice President in Charge of Engi- 
neering, Abbott Laboratories, advancing from his former 
ition as Manager of Engineering. Since the merger, 
has served on the Finance, Meetings Arrangements, 
Guide and Data Book, General and Administrative Co- 
odinating, Building and Emblem and Insignia Commit- 
tees and as Coordinator for Regional Affairs in Region VI 
and Consultant for Region V. Formerly Director of Region 
fland a member of ASHAE Council in 1957, he has been 
a member of several ASHAE committees, including: 
Guide Publication, Joint Committee on Standards for 
Comfort Air Conditioning, Publication, TAC on Relation of Body Changes 
to Air Changes and TAC on Industrial Environment. 


Charles H. Burkhardt, Secretary-Treasurer of the Oil Heat Institute of America 
and National Secretary of its Distribution Div, was appointed Managing 
Director at a meeting of the Executive Committee on May 3lst. With the 
Institute for almost six years, he will continue in both of his previous capacities. 
Educated at St. John’s University, he has done considerable graduate work 
in heat engineering, combustion, refrigeration and air conditioning and has 
taught on the vocational, technical and college levels. Since leaving the 
teaching field, he has been Director of Field Education, Perfex Corporation; 
Heating Editor, Scott Publishing Company; Manager, Paragon Maintenance 
Company; and an industrial specialist for the Federal Government. He is the 
author of several books, including “Domestic Oil Burners” and “Residential 
ad Commercial Air Conditioning.” 


Russell Gray and Charles V. Fenn are ASHRAE members recently elevated 
to the Executive Vice Presidency of Carrier Corporation. Vice President 
Fenn has also been elected a director of the company under a program of 
rotation which will enable various officers to serve as board members for 
two-year terms. Concurrent with these elections was formation of a new 
div of the organization, Carrier Air Conditioning Company, of which Vice 
President Grav has been designated President, with Mr. Fenn as his assistant. 


John Platts, presently Vice President and General Manager of the Evansville 
Div of Whirlpool Corporation, has been named Vice President, Refrigeration 
Products, of the company’s newly formed Refrigeration Products Div. Vice 
President since 1959, he joined the company in 1941 as an assemblyman at 
the St. Joseph Div, subsequently holding positions of increasing responsi- 
bility, including Director of Purchases and Works Manager. He was pro- 
moted to General Manager of the Evansville Div in 1957. 


William F. Delany succeeds A. A. Kernjack as Manager of the Detroit office 
of Trane Company, following the retirement of the latter to concentrate on 
a account which he developed for Trane. With the Detroit office for ten 
years, Delany joined Trane in 1945, managing the Engineering Dept for 
uiles offices in Canada. Kernjack joined the company in 1934, after gradua- 
tin from the University of Wisconsin, and has since held several managerial 
positions. He had been manager of the Detroit office since 1950. 


John Brannick, appointed Refrigeration Staff Engineer for Bohn Aluminum 
& Brass Corporation, will be po. ne for refrigeration and general alumi- 
tum fabrication applications and new product development at the Adrian, 


Mich, plant. He is a graduate mechanical engineer of the University of 
Tennessee. 


William S. Orton has been named Field Representative for General Controls 

panys Air Conditioning-Refrigeration Controls Div. Before joining the 
ganization, he had been a sales engineer for Fabricated Metals Company 
and President of Nels H. Rosberg, Inc. A Charter Member of the former 
SRE, he is also a member and past-President (1948) of the National Asso- 
“ation of Practical Refrigerating Engineers. 
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heat requirements are 
more important than heat losses 
when heating a building. Ways in 
which heat requirements should be 
adjusted to allow for the effect of 
heat radiation, temperature gradient 
and such are discussed and the au- 
thor’s own experimental investiga- 
tions are described. These latter 
were concerned with the comparative 
performance of radiators and base- 
board heating in rooms in private 
houses. Conclusion reached is that 
a widely distributed heat input at low 
level around the exposed perimeter 
of a room is likely to show a reduc- 
tion in heat requirement of 10%. In 
larger buildings, combined use of 
downward radiation, with min 
convection, and perimeter heating is 
cited as showing a similar saving. 
Journal of the Institution of Heat- 
ing and Ventilating Engineers, June 
1960, p 82 (England). 


| eee use of chilled water for 
air conditioning of college and uni- 
versity facilities offers advantages 
which have made it favored for this 
purpose. It is cited as being the 
best refrigerating medium in use 
from the standpoint of control, be- 
ing well adapted to either precise 
modulation or fast on-off control. It 
makes possible remote location of 
refrigeration equipment, central lo- 
cation of cooling tower or air-cooled 
condensing equipment, use of heavy- 
duty reciprocating refrigeration 
equipment or application of hermetic 
centrifugal equipment, and it offers 
flexibility in provision for varying 
loads in different areas. Consulting 
Engineer, July 1960, p 96. 


“To know is one thing, 
merely to believe one knows 
is another. To know is 
science, but merely to be- 
lieve one knows is igno- 
rance.” 


——HIPPOCRATES 


69 


Ate —— 
the 
higan 
nical 
ident 
ind a 
e his 
ds to 
ed in 
ff the 
Vice 
yuncil 
nd 
mber 
tions, 
Long: 
ration 
arded 
plant 
tions. 
Jleve- 
yefore 
ymbia 
W. 
oning 
erica 


Candidates for ASHRAE Membership 


Following is a list of 124 candidates for membership 
or advancement in membership grade. Members are 
requested to assume their full share of responsibility 
in the acceptance of these candidates for membership 


Connecticut 

Day, G. L., Mfgs. Rep., Cavanagh & 
Day, Stamford. 

HuscHKE, D. R.,* Maint. Engr., Nu- 
clear Fuel, No. Branford. 


Massachusetts 

JOHNSTON, W. F., Appl. Engr., West- 
inghouse, Sturtevant Div., Hyde 
Park. 

SHAw, D. N., Design Engr., Worth- 
ington Corp., Holyoke. 

Witson, D. G.,* Pfe US 51432620, 
Hq. & Hq. Co. 2d B.G. 60th Inf. 
Fort Devens. 


New Jersey 

GAYLORD, P. M.,* Appl. Engr., Worth- 
ington Corp., East Orange. 

Hepp, A. M., Proj. Engr., Thomas 
Electronics Inc., Passaic. 

LIEBENDORFER, R. E., Div. Mfg. Mer., 
Worthington Corp., East Orange. 

Moyes, D. S., Appl. Engr., Worthing- 
ton Corp., A. C. & R. Sales, East 
Orange. 


New York 

APpPLEBY, L. V.,* Owner, L. V. Apple- 
by Co., Albany. 

Brown, D. V.,* Estimator, Mechani- 
cal Contractor, Buffalo. 

DpPRYcKE, E. I.,* Sales Engr., R. P. 
Fedder Co., Rochester. 

GAUTHIER, S. L., Chief Engr., Con- 
solidated Sheet Metal Works, Inc., 
Utica. 

GeEREI, ROBERT, Design Engr., Buen- 
sod-Stacey, Inc., New York. 

GESLER, I. L.,* Appl. Engr., Lennox 
Industries, Syracuse. 

GOKHALE, A. N.,* Prod. Engr., Wel- 
built Corp., Maspeth, L. I. 

GUARINO, L. J., Group Supvsr., H. K. 
Ferguson Co., New York. 

HATTER, E. E. Jr.,* Partner, Hatter 
Fuel Co., Cortland. 

INGHAM, R. L., Zone Mgr., Delco App. 
Div., General Motors Corp., Spen- 
certown. 

KoeEpckE, J. M., Dvlpt. Engr., Carrier 
Corp., Syracuse. 

LEUNG, PAUL,* Dvipt. Engr., Carrier 
Corp., Syracuse. 

NACHTRIEB, J. G. III,* Field Engr., 
Frank P. Langley Co., Buffalo. 
O’Grapy, R. F., Pres., O’Grady Heat- 

ing Inc., Rochester. 

RIzwanl, M. A.,* Designer, J. C. Pen- 
ney Co. Constr. Div., New York. 
Rooney, A. E. JR., Dist. Sales Repr., 

Carrier Corp., E. Syracuse. 
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Seitz, R. F.,* Pres., Eval Contract- 
ors, Inc., Blue Point. 

STEINBERG, YALE, Owner, Town & 
Country Utilities Inc., Inwood. 

WEIN, FREDERICK, Plumbing Design- 
er, Voorhees Walker Smith Smith 
& Haines, New York. 

WEINRUB, H. A., Technician, Bruno, 
N. Y., New York. 

ZWERLING, FREDERICK, Engrg. Megr., 
Triangle Sheet Metal Works, Inc., 
New Hyde Park. 


REGION Il 

Canada 

ARGAY, GEZA, Prod. Engr., W. C. 
Wood Co., Ltd., Guelph, Ont. 

Cooper, S. O., Gen. Supt., S. Grump 
Que. Ltd., Montreal, Que. 

GorE, N. R., Mech. Engr., Wiggs, 
Walford, Frost & Lindsay, West- 
mount, Que. 

KAMINKER, DAvip,* Mech. Engr., H. 
H. Angus & Assoc. Ltd., Toronto, 
Ont. 

KANE, M. A., Sales Repr., Fiberglas 
Canada Ltd., London, Ont. 

LE Vor, R. A.,¢ Dist. Mgr., Canadian 
Ice Machine Co. Ltd., Montreal, 
Que. 

MLYNARYK, WALTER, Chief Engr., E. 
C. Lerivens & Co. Ltd., Montreal, 
Que. 

Peer, G. L.,* Engr., Harold Peer Ltd., 
Saint John, New Brunswick. 

RicHTer, S. J.,* Proj. Engr., Coca 
Cola Ltd., Toronto, Ont. 

SCHNEIDER, SAMUEL, Mgr. Estimat- 
ing, Canefco Ltd., Scarborough, 
Ont. 

SCHWARTZ, ROBERT, Design Engr., 
Wiggs, Walford, Frost & Lindsay, 
Montreal, Que. 

SopoTKA, HANS, Sales Repr., Trane 
Co. of Canada, Toronto, Ont. 

SUMMERLIN, L. D., Chief Estimator, 
Wade In Canada Plumbing Special- 
ties Ltd., Toronto, Ont. 


REGION Ill 
Maryland 
Brooks, H. R., Design Engr., James 
Posey & Associates, Baltimore. 
BRUGGEMAN, J. O., Repr., Crown Re- 
frigerating Supply, Baltimore. 


by advising the Executive Secretary on or before Au- 
gust 31, 1960 of any whose eligibility for membership 
is questioned. Unless such objection is made these 
candidates will be voted by the Board of Directors. 


KASTEN, L. L., Pres., Kasten Engi 
neering, Inc., Baltimore. 


Pennsylvania 
Haeck, G. J., Repr., Electro Aj 
Cleaner Co., McKees Rocks, 


HUTCHINSON, KENNETH,* Sales 
Engr., Thermal Specialties (o, 
Harrisburg. 


Metz, B. R., Owner, B. J. Metz & Co, 
Easton. 

Sproat, R. H.,* Sales Engr., Simmons 
& Conrad, Inc., Hartsville. 

WoopwarbD, R. E., Pres., E. F. Wood- 
ward Inc., Harrisburg. 


REGION IV 

Florida 

Norwoop, H. L.,* Engr., Pullara & 
Watson, Tampa. 

OSBORNE, R. W.,* Mech. Designer, 
Wolpert, Tilden & Denson, Orlando. 

SANDBERG, MARTIN,* Mer. Htg. & 
Cooling, Atlantic Blvd. Ice & Fuel 
Co., Neptune Beach. 

VINTON, W. A., Appl. Engr., H. € 
Fredrick, Orlando. 


Georgia 

AVERILL, J. M.,* Mech. Engr., Civil 
Service, Robins Air Force Base, 
Nem, Warner Robins. 

Youne, C. N.,* Asst. Contract Sales 
Engr., The Powers Regulator Co, 
Atlanta. 


North Carolina 

Barsour, S. O.,* A-C. Engr., Piet 
mont Natural Gas Co., Greensbor. 

Jorvon, K. A.,* Asst. Prof., Teaching 
& Research, North Carolina State 
College, Raleigh. 


South Carolina 
Duncan, C. B., Repr., Standard Sup 
ply Co., Greenville. 


REGION V 
Indiana 
Booker, S. F., Sales Supvsr., Central 
Region, Potter & Brumfield, Di 
A.M.F., Princeton. 


ScHaPKer, J. G.,* Assoc. Engt 
Whirlpool Corp., Evansville. 
Ohio 


CoLToN, P. I., Principal, Paul Colton 
& Associates, Cleveland. : 

GRANT, G. L.,* Sales Engr., 
can-Standard, Cleveland. 


‘Houmes, R. W.,* Proj. Engr., Ellis & 


Watts Products Inc., Rossmoyné: 
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qrerSs, D. R., Sales Engr., 
- Standard, Industrial 
Div., Cleveland. 
gripper, W. Asst. Engr., Cincin- 
nati Air Conditioning Co., Cincin- 
M., Supvsr. Sales, Owens- 
Corning Fiberglas, Toledo. 


REGION VI 


is 
eam F. C. Jr.,* Proj. Engr., York 
Corporation, Chicago. = 
RssENPREIS, D. W., Owner, Essen- 
preis Plbg. Htg. & Air-Condition- 
ing, Highland. 
yoves, E. E., Supvsr., Imperial Brass 
Mfg. Co., Chicago. 
NeviaseR, D. H., Sales Mgr., Carnes 
Corp., Verona. 
PAPIEWSKI, ALFRED, Field Engr., 
Powers Regulator Co., Skokie. 
GrrepeR, A. A., Sales Repr., Refrig- 
eration Appliances, Inc., Chicago. 
Sreutz, W. R., Refr. Engr., Refrig- 
eration Appliances, Inc., Chicago. 
Tuese, H. O., Repr., Octagon Sales 
Co., Chicago. 


Michigan 

Payne, R. K., Facilities Planning 
Mech, Chrysler Corporation, 
Engrg. Div., Detroit. 

WorsLEY, CHARLES,* Jr. Mech. Engr., 
City of Detroit, Detroit. 


Wisconsin 

LamzKo, RoBERT,* Sr. Proj. Engr., 
The Creamery Package Mfg. Co., 
Fort Atkinson. 

§nereL, J. L.,* Staff Engr., Cleaver- 
Brooks Co., Milwaukee. 


REGION VII 


Mississippi 
Brown, H. J.,¢+ Instructor, Hinds 
Junior College, Raymond. 


Missouri 
DAEGELE, J. L.,* Contract Sales Mgr., 
Powers Regulator Co., St. Louis. 


Tennessee 

Drake, G. M., Jr. (Mrs.),* Instruc- 
tor, University of Tennessee, Knox- 
ville. 


RADLEY, ERNEST, JR.,* Proj. Engr., 
Heil-Quaker Corp., Nashville. 


REGION IX 
Colorado 
RIcKETTs, R. I.*, Engr., Natkin & 
Co., Denver. 


Nebraska 

Crooks, R. J., Engr., Northern Natu- 
ral Gas Co., Omaha. 

Ramey, D. F., Mech. Engr., Corps of 
Engineers, Omaha. 


Wyoming 
ROBINSON, G. L., Owner, Robinson 
Electric, Thermopolis. 


REGION X 

California 

BARTLE, W. P.*, Test Engr., Lockheed 
Aircraft Co., Sunnyvale. 

BupDDEN, A. R., Sales Engr., York 
Corporation, Los Angeles. 

EVANS, RICHARD, Proj. Engr., Amer- 
ican Electronics, El Monte. 

Gites, T. C., Ind.-Com’l. Repr., Len- 
nox Industries, Inc., Oakland. 

HANGO, JOHN, Htg. Vtg. A-C. De- 
signer, Hilburg & Turpin, Los 
Angeles. 

Hu, W. E.7, Vice-Pres., Thermodyne 
Corp., Long Beach. 

Hoxsig, G. R.*, Engr., Industrial Re- 
frigeration Co. Inc., Los Angeles. 
JOHNSON, I. Q.,* Sales Engr., Sanford 

Mechanical Equipment Co., Downey. 
JOHNSON, J. W.*, Proj. Engr., Com- 
mercial Refrigeration Co., Los 
Angeles. 
Lone, D. W.*, Asst. Engr., Pacific 
Fruit Express, San Francisco. 
Loulg, F. G.*, Design Draftsman, 
Robert B. Liles, San Francisco. 
MarTIN, D. R.*, Proj. Engr., John- 
son Service Co., Los Angeles. 
MICHAELIS, O. J.*, Design Engr., 
Greene & Herbert, San Jose. 
RotFes, J. F.*, Engr., Hansens’ Inc., 
Modesto. 
Timmons, D. W.*, Appl. Engr., Dun- 
ham-Bush Inc., Riverside. 


Oregon 
HAND, D. E., Sales Engr., Cutler- 
Hammer Inc., Portland. 


Lonc, E. B.*, Mech. Engr., Keith 
Kruchek, Portland. 


Washington 

Sarpari, Y. B.,* Engr., Refrigerating 
Engineering Co., Seattle. 

WERLECH, L. P., Vice-Pres., Jan-Pa- 
cific Co., Seattle. 


FOREIGN 

Australia 

HeEywoop, V. R., Director of Co. Erik 
Kolle & Associates, Melbourne, Vic- 
toria, 

Susrt, MILos, Design & Dvipt. Engr., 
R. Werner & Co. Pty. Ltd. Rich- 
mond Ki, Victoria. 


Pakistan 
VANDERSTEENHOVEN, WILLEM*, Resi- 


dent Engr., Worthington Corp., Ka- 
rachi. 


Switzerland 

VASILJEVIC, C. §S., Cons. Engr., 
Brown, Boveri & Cie., AG, Baden. 

Union of South Africa 


GELGOR, SOLOMON, Mgr., Crown Re- 
frigeration Co., Johannesburg. 


Students 

Brown, W. D., Oregon State College, 
Corvallis, Oregon. 

BULLOCK, C. A., Oregon State College, 
Corvallis, Oregon. 

CAMPBELL, R. D., Oregon State Col- 
lege, Corvallis, Oregon. 

HOADLEY, H. A., Oregon State College, 
Corvallis, Oregon. 

Hopson, J. E., Oregon State College, 
Corvallis, Oregon. 

IZUMIKAWA, K. H., Oregon State Col- 
lege, Corvallis, Oregon. 

Moore, D. A., Oregon State College, 
Corvallis, Oregon. 

PATEL, J. G., Oregon State College, 
Corvallis, Oregon. 

SEAGRAVES, L. E., Oregon State Col- 
lege, Corvallis, Oregon. 

SHACKLETON, V. H., Oregon State 
College, Corvallis, Oregon. 

Upy, L. C., Oregon State College, 
Corvallis, Oregon. 

WALTos, R. A., Oregon State College, 
Corvallis, Oregon. 


280-TON REFRIGERATION SYSTEM 
TO SERVE OPEN-AIR RINKS 


Two large artificial ice rinks utilizing A. M. Byers 

mpany pipe are under construction in western 
Pennsylvania. Both are of the permanent type, with 
Wrought iron brine piping embedded in a concrete 


sab surfaced with terrazzo. 


North Park Rink uses approximately 76,200 ft of 
M%-in. diam 4D wrought iron pipe spaced on four-in. 
centers. Larger size pipe (six, eight and ten in. diam) 
Was installed for supply and return lines. 280 ton of 
refrigeration supply the open-air rink, with a 1.22 
talcum chloride solution circulated through the pipe 
tins. All pipe joints are acetylene welded and return 
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bends are used at the end of the pipe runs. Similar 
construction is planned for South Park Rink. 


CHILLED WATER COOLING 
PROTECTS BANANA BOAT'S CARGO 


Nuclei of the refrigeration system servicing the 266-ft 


MV Cubahama, built as a dry cargo banana ship, are 


three 60-ton Trane Cold Generator package recipro- 
cating water chillers adapted to diesel drive. Chilled 
water is delivered to pipe coils in a central equipment 
room. Fans pass outside air over the coils to cool it 
before it is distributed through duct work to the holds. 
A constant temperature of 54 F is maintained in the 
holds, which were insulated with three-in. Styrafoam. 
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OFFICERS BOARD OF DIRECTORS 

President Past Presidents January 1960—June 1961 June 1960—June 1962 
Walter A. Grant D. D. Wile . Fox W. S. Harris 

First Vice President A. J. Hess Walter Heywood (I) W. L. McGrath 
R. H. Tull Cecil Boling Donald Angus (II) J. W. May 

Second Vice President H. F. Spoehrer E. K. Wagner (III) Axel Marin 
J. Everetts, Jr. E. R. Queer G. B. Rottman 


Treasurer 

John E. Dube 
Executive Secretary 

R. Cc. Cross: 
Secretary 
Emeritus 

M. C. Turpin 


EXECUTIVE 
Walter A. Grant, Chairman 
R. H. Tull 
J. Everetts, Jr. 
John E. Dube 
D. D. Wile 
A. J. Hess 
Cecil Boling 
H. F. Spoehrer 
E. R. Queer 


FINANCE 
John E. Dube, Chairman 
F. Y. Carter 
W. L. McGrath 
H. G. S. Murray 
R. H, Tull 
Walter A. Grant, ex-officio 
J. Everetts, Jr. ex-officio 
E. P. Palmatier, ex-officio 


ADVERTISING 
F. Y. Carter, Chairman 


RESEARCH FUND RAISING 
A. Giannini, Chairman 


GENERAL and ADMINISTRATIVE 
COORDINATING 


Buehler, Jr. 
. Werden 


. D. Wissmiller 


Lincoln Bouillon 
G. R. Munger 
W. P. Chapman 
E. P. Palmatier 
N. B. Hutcheon 
P. W. Wyckoff 
A. S. Decker 


Members At Large 
C. R. Fagerstrom 
C. B. Gamble 
P. N. Vinther 
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January 1960—June 1962 


John Chandler 


George Linskie 
J. G. Woodroof (IV) 
James Downs (V) 


V. D. Wissmiller 


J. F. Naylor, Jr. (VII) 
W. J. Collins, Jr. (VIII) 


T. J. White (X) 


L. K. Warrick (VI) 


Fred Janssen (IX) 


GENERAL COMMITTEES 


DIVISIONAL ADVISORY 
John H. Fox, Chairman 


Heating Section 
John H. Fox 
W. S. Harris 
Axel Marin 


Refrigeration Section 
J. W. Chandler 
W. L. McGrath 
V. D. Wissmiller 


Air Conditioning Section 
G. A. Linskie 
J. W. May 
G. B. Rottman 


REGIONS CENTRAL 


J. Everetts, Jr., Chairman 
Regional Directors 


CHAPTERS REGIONAL 
Regional Directors 
Delegate and Alternate 
for each chapter 


LONG RANGE PLANNING 
J. D. Kroeker, Chairman 
D. D. Wile, Vice Chairman 
F, H. Faust 
P. B. Gordon 
E. R. Queer 
S. J. Williams 


ADVISORY BOARD 
All living Past Presidents 


ADMISSIONS and ADVANCEMENTS 
F. H. Buzzard, Chairman 
G. J. Finck, Vice Chairman 
J. W. Chandler 
D. H. McCuaig 
W. J. Olvany 
M. C. Turpin 


CHARTER and BY-LAWS 
F. H. Faust, Chairman 
W. Cooke, Vice Chairman 


Fred Janssen 


EDUCATION 
J. B. Chaddock, Chairman 
Merl Baker, Vice Chairman 
B. W. Farnes 
M. Kalischer 
R. G. Nevins 
J. H. Spence 


EXPOSITION 


J. W. James, Chairman 

H. F. Spoehrer, V. Chairman 
P. K. Barker 

L. N. Hunter 

R. Luscombe 

D. Petrone 

P. J. Marschall, ex-officio 


GUIDE AND DATA BOOK 


P. B. Christensen, Chairman 

W. L. McGrath, 
Vice-Chairman 

P. R. Achenbach 

F. H. Buzzard 

Ditzler 


HONORS and AWARDS 


W. L. Holladay, Chairman 
A. J. Hess, Vice Chairman 
L. Buehler, Jr. 

J. H. Fox 

A. C. Gowdy 

W. R. Woolrich 


INTERNATIONAL RELATIONS 


R. C, Jordan, Chairman 

C. F. Kayan, Vice Chairman. 

A. J. Dangoia 

J. Galazzi 

W. G. H. Murray 

A. Silvera 

Zurich correspondent, 
ex-officio 

Panama correspondent, 
ex-officio 


MEETINGS ARRANGEMENTS 


P. J. Marschall, Chairman 
C. L. Hall, Vice Chairman 
P. K. Barker 
G. W. F. Myers 
T. J. Phillips 
E. K. Wagner 
J. W. James, Chairman 
General Chairmen, ex-officio 
R. A. Baker 
C. R. Gardner 
H. L. Gragg 
V. J. Johnson 
A. C. Martin 
Julia Szabo, Secretary 


ASHRAE OFFICERS, DIRECTORS, COMMITTEEMEN 


STAFF 


Technical Secretary 
A. T. Boggs, Ill 
Director of Research 

B. H. Jennings 
Assistant Secretary— 
Membership 

F. W. Hofmann 
Assistant Secretary— 
Meetings 

Julia I. Szabo 
Assistant to Treasurer 

Martha Flaherty 
Editor-Guide And Data Book 

C. H. Flink 
Editor. Journal 
E. R. Searles 


MEMBERSHIP DEVELOPMENT 


K. M. Newcum, Chairman 
G. W. F. Myers, V. Chairman 
W. L. Algie 

T. J. Crider 

Axel Marin 

H. P. Tinning 


PROFESSIONAL DEVELOPMENT 


C. M. Ashley, Chairman 

L. Buehler, Jr., Vice Chairman 
C. S, Field 

W. Harris 

G. B. Rottman 

J. G. Woodroof 


PROGRAM 


R. A. Line, Chairman 

Lincoln Bouillon, 
Vice-Chairman 

R. S. Buchanan 

G. F. Carlson 

E. Fontaine 

J. B. Graham 

E. N. Johnson 

D. L. Lindsay 

W. R. Moll 

C. W. Pollock 

E. Von Arb 

J. A. McLean, Jr., ex-officio 


RESEARCH EXHIBIT 
John A. McLean, Chairman 


PUBLICATIONS 


G. R. Munger, Chairman 
W. P. Chapman, 

Vice Chairman 

. B. Christensen 

W. J. Jr. 


H. 

Cc. W. Phillips 

W. V. Richards 

L. K. Warrick 

F. Y. Carter, ex-officio 


PUBLIC RELATIONS 
R. G. Werden, Chairman 


T. V. Johnson 
P. B. Redeker 
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RESEARCH and TECHNICAL 
P. Palmatier, Chairman 
N. B. Hutcheon, Vice Chairman 
H. W. Alyea 
F. H. Bridgers 
D,.D’Eustachio R. M. Stern 


F. Gilman 

F. K. Hick, M.D. 
V. J. Johnson 

V. T. Pentzer 


E. R. Wolfert 


STANDARDS 
p. W. Wyckoff, Chairman 
A. S, Decker, Vice Chairman 


H, Gilkey J. Schreiner 
J. Klassen T. B. Simon 
F. J. Reed S. P. Soling 


K. 0. Schlentner 


SPECIAL COMMITTEES 


ASHRAE-AIA COOPERATION 
J. E. Haines, Chairman 


A. J. Hess 

H. C. Hoffmann 
G. A. Linskie 
R. J. Salinger 
M. F. Stober 


UEC FUND RAISING 
M. F. Blankin, Chairman 
W. J. Collins, Jr., Vice Chairman 
T. FE. Brewer 
J. E. Haines 
C. Holske 


BULLETINS 


(Continued from page 65) 


Compound is cited as providing cor- 
sion control, eliminating sludge de- 
position, permitting more concentra- 
tion of water and simplifying 
control procedures. 

Calgon Company, div of Hagan 
Chemicals & Controls, Inc., Hagan 
Ctr. Pittsburgh 30, Pa. 


High Temperature Water Generators. 
Designed for use by engineers and 
ithers interested in high temperature 
water, space and process heating sys- 
tems, 36-page Bulletin G-92 describes 
varied applications of the two basic 
high temperature water systems de- 
signed by this company to utilize 
conventional water tube steam boilers 
ot forced circulation boilers. 

Babeock & Wilcox Company, Boiler 
Div, Barberton, Ohio. 


Stepless Variable Speed Drives. Typi- 
cal applications of these drives for 
fractional hp use are listed in 16-page 
Catalog ZM-400C560. Operating fea- 
tures and installation suggestions are 
accompanied by numerous diagrams. 
Details on all types of units in the 
line are included. 

Teo-Max Company, 1952 Lyndale 
Ave. §., Minneapolis 5, Minn. 


htefabricated Duct Silencers. Describ- 
ig and giving certified acoustic and 
Pessure drop data for this manufac- 
twer’s line of rectangular duct si- 
lencers is four-page Bulletin B-5. 
Units discussed include models for 
pecial applications such as on high 
or extra high attenuation 
Units, 

Silence Inc., P. O. Box 21, Farming- 


N.Y. 


Airfoil Bladed Fans. Features of 
116 centrifugal-type airfoil 
fans are discussed and sug- 
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gested applications are listed in 60- 
page Bulletin A-1103. Construction 
for Class I, II and III fans is de- 
scribed and illustrated, with empha- 
sis placed on low velocity rim wheel 
design. Two types of blade construc- 
tion and standard and alternate bear- 
ings for the three fan classes are 
covered. Also included are a discus- 
sion of modifications to the design, 
a section on methods of volume con- 
trol and 30 pages of capacity tables 
for standard air conditions. 

American Radiator & Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. 


Industrial V-Belts. Covered in 52- 
page Catalog 260 is this company’s 
complete line of industrial V-belts, 
including cog-belt and fractional hp 
types as well as sheaves and indus- 
trial hose. Data on sizes, dimensions 
and prices are given. Information on 
molded braided, horizontal braided, 
machine-built wrapped fabric, hand- 
built wrapped fabric and woven 
jacket hose is listed in a special sec- 
tion on hoses. 

Dayton Industrial Products Company, 
2001 Janice Ave., Melrose Park, Ill. 


Fluid Flow Rate Alarms. Four-page 
Bulletin 175 gives details and exam- 
ples of rotameter accessories to pro- 
vide signalling and simple control 
functions. Units are illustrated and 
features and specifications are listed. 
Brooks Rotameter Company, P. O. 
Box 432, Lansdale, Pa. 


Air Defrost Blast Freezer Line. For 
such low temperature applications as 
ice cream hardening and meat, fish 
and poultry storage rooms, this line 
of air defrost blast freezers is offered 
in eight sizes ranging from 6300 
through 36,000 cfm. Vertical and 
horizontal air discharge models are 
available in each size to enable the 
equipment to be installed in any loca- 
tion where warm air is available to 
defrost the fin coils. Four-page Bulle- 


tin 036 presents technical data, di- 
mensions and diagrammatic illustra- 
tions. 

Vilter Manufacturing Company, Mil- 
waukee 7, Wisc. 


Air Control Systems. Presented in a 
20-page catalog is information on 
perimeter and ceiling units, perimeter 
blender units, cooling and heating 
cycles, mixing boxes and constant 
volume mixing units. Descriptive and 
detailed charts are presented for each 
separate item and contain pressure, 
sound ratings and sound levels. En- 
gineering drawings, with dimensions, 
unit sizes, inlet OD and approximate 
shipping weight are given and two 
pages show illustrations of recent in- 
stallations. 

Thermotank Inc., 11191 Lappin Ave., 
Detroit 34, Mich. 


Square and Rectangular Tubing. Con- 
tained in a four-page bulletin is a 
quick reference weight chart for 
square and rectangular welded steel 
tubing, in addition to a comprehen- 
sive listing of tubing tolerances for 
twist, straightness, cutting length, cor- 
ner radii and diagonal dimensions. 

Standard Tube Company, 24400 
Plymouth Rd., Detroit 39, Mich. 


Corrosion Inhibitor. Data on Wrico 
98, a corrosion inhibitor for use in 
recirculating cooling water systems 
where reducing agents such as hydro- 
gen sulphide may be present, is con- 
tained in a flyer. 

Wright Chemical Corporation, 627 
W. Lake St., Chicago 6, Ill. 


Condensers. Intended as an aid and 
information guide for refrigeration, 
air conditioning and vending machine 
engineers, this catalog gives exten- 
sive dimensional and parts specifica- 
tions for custom and standard steel 
fin condensers, which can be assem- 
bled with either % or %4-in. tubing to 
meet exact heat transfer requirements 
(Continued on page 7° ) 
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GAS FUME SEEPAGE 
To ASHRAE: 


We have had a request from one of our 
members for a system designed to elimi- 
nate fumes from gasoline originating in 
a house garage. With all doors closed 
fumes seep into the living quarters, when 
the garage is attached to the house in a 
split-level design. An exhaust fan installa- 
tion has been attempted, but with little 
success. Commercial garage installations 
do not seem practical. A simple solution 
is requested, mechanical or non-mechani- 
cal, to eliminate these odors from the 
living quarters. 

ASB. 


This problem has not come to our 
attention previously. Usually the 
door between the garage and the 
living quarters in a split-level house 
is sufficiently tight to keep out most 
of the infiltration of the gasoline 
fumes, Since you state that an ex- 
haust fan has been installed with 
little success, it appears that there 
is an unusual amount of gasoline 
fumes being released from some 
source. Apparently there is a leak 
of some sort in the vehicle being 
stored in the garage. This could 
also be traced to gasoline-operated 
lawn mowers or other such devices 
which frequently have gasoline 
leaks. The simplest solution to the 
problem, of course, would be to 
eliminate the source of fumes. We 
are sorry, but this is not a general 
problem to which a standard solu- 
tion may be applied. 


AIR CONDITIONING OF SCHOOLS 
To ASHRAE: 


Do you have any information relating to 
school facilities? The School Housing 
Section of the U. S. Office of Education is 
collecting data about organizations and 
associations which are related to the field 
of school planning and construction. Any 
literature about your organization and 
about publications produced by you 
would be most helpful. 

M. R. A. J. 


ASHRAE is very much interested in 
the heating and air conditioning of 
schools, There is a chapter in the 
ASHRAE GUIDE AND DATA 
BOOK on the subject; a Bulletin 
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Inquiries of the month to ASHRAE Headquarters 
covered many points as to technical facts, standards, 
practices, personnel and published references. From 
these, the following have been selected and con- 
densed as being those replies of some general in- 
terest and value to ASHRAE members. 


covering the Symposium on School 
Heating, Ventilating and Air Con- 
ditioning which was presented at the 
1958 Annual Meeting of ASHAE, 
a precedent society; and one of the 
forums at the ASHRAE Annual 
Meeting in Vancouver was keyed to 
the subject of school heating. 


LOW PRESSURE DUCT SYSTEMS 
To ASHRAE: 


Duct work is being installed for use in 
low pressure systems for a veterans hos- 
pital, the joints in which are of the 
mechanical type, (S-Slip, Pocket, Pitts- 
burgh Bar or Angle Bar Slip) and formed 
with Pittsburgh Longitudinal seams. The 
highest S.P. in the various low pressure 
duct systems is 2.0 in. hydrostatic and the 
lowest is 0.10 in. hydrostatic. Would it be 
advisable to tape or apply mastic to the 
joints? Is it necessary to make further 
provision for tight joints under the above 


WHO'S WHO IN ASHRAE 


Insofar as possible, these listings 
will each appear twice a year 


ASHRAE OFFICERS, COMMITTEES 


See page 72, this issue 


REGION AND CHAPTER OFFICERS 


See page 90, May JOURNAL 


RESEARCH AND TECHNICAL 
COMMITTEES 


See page 74, February JOURNAL 


STANDARDS PROJECTS 


See page 63, July JOURNAL 


INTER SOCIETY COMMITTEES 


See page 66, February JOURNAL 


static pressure limits when the mechani 
joints are well made and tight? 


H. 1. ¢, 


There is no mention of the i 
ment to seal joints of duct work jy 
low pressure systems in the duet 
manual published by the Sheet 
Metal and Air Conditioning Nationg} 
Contractors Association. Informs, 
tion in the ASHRAE GUIDE ANp 
DATA BOOK does include a recom, 
mendation for sealing such dug, 
work joints in high pressure dug 
systems. Since your sysiem is jp 
the category of low pressure dug 
systems, it would seem that it i 
not necessary to seal the duct joints, 
We suggest that you submit th 
specific problem to the Sheet Met 
and Air Conditioning National Cop. 
tractors Association. Also, it is poe 
sible that your local or state build 
ing codes will have requiremeny 
relative to such joints. 


PROBLEM IN YUGOSLAVIA 
To ASHRAE: 


A lecturer at the Agriculture Faculty ip 
Zemum, Yugoslavia is working on the 
application of low temperatures in agm 
culture, particular attention being given 
to the properties of the insulating mate 
rials used, especially in connection Wil 
the determination of economic thickné™ 
of insulation material. Information® 
desired on how the economical thickigg# 
of insulation is determined taking iif 
consideration the price of the insulation 
installation cost, cost of the refrigeratiil 
and the operating time during the yam 
Currently many refrigerating plants @ 
under construction in Yugoslavia bata 
attention has been given to the economit 


and technical points of view on 


question of insulation. 


PB 


Amount of insulation required @ 
any specific insulation problem 
of course, related directly to 
design cooling capacity of 
equipment installed. In othe 
words, what amount of cooling 
must be available in the selected 
space provided by the installed re 
frigeration equipment. The heal 
gain (cooling load) due to the 
product involved, equipment oper 
ation, and general geographical de 
sign conditions, will determine the 
overall insulation requirement. 
Such required insulation may ht 
handled by a number of construe 
tion methods and types of insulat 
ing materials, The local cost pt 
unit for material and constructio 
will, in most instances, be the com 
trolling factor relative to the choite 
of insulation material used. In some 
cases, there will be architect 
limits due to space available for 
the building and such limits 
also be controlling factors m ! 
physical amount of _ insulating 
materials that may be . Each 
problem in the application of in 
sulation must be considered by 
self. It would be difficult to gv 
an overall factor or figure thi 
would enable a_ statement 
respect to the economic thicknes 
of insulation, The authoritative 
reference for insulation characte 


istics is the Society GUIDE. 
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“T want to get more tube 
surface for heat transfer” 


e 
e 


tal 


° 
° 
e 
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e 
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“T want a tube with a 
controlled inside diameter”’ 


is want long coils that can 
fit into my production line”’ 


e 


"IT want more than just a tube!” 


Men who know tube want just a little bit more when they buy. All of these are Wolverine developments. All of them have 

been designed to answer a customer want. In petroleum 
processing—in air conditioning and refrigeration—in metal- 
working—in many, many industries, products like these are 


If they are interested in heat exchange, for example, they 


weigh carefully the advantages of using capacity-boosting 
Wolverine Trufin®—an integrally finned tube. providing engineers with more than just a tube. 
Itth And Wolverine research and development promises even 

Rave to liquid, get just the bigger developments. They'll be designed to solve customer 
amount for a given application—they insist upon precision- A : 

. : needs in the fields above along with plumbing, power, elec- 
made Wolverine Capilator®. F 
trical, nuclear and many others. 


While saving premium floor space and inventory, they go for 
Wolverine level-wound coils. 
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And if they have to step up production of tubular shaped parts Yes, men who know tube, know the difference. It’s Tubeman- 
ship! Write for your copy of the Wolverine Tubemanship 


book today. 
WOLVERINE TUBE 


® DIVISION OF 
7, Calumet-« Hecla, Inc. 


DEPT. D, 17244 SOUTHFIELD RD., ALLEN PARK, MICH. 


Manufacturers of Quality-Controlled Tubing 


J-9023 


ANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 
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STANDARDS PAGE 


Proposed standards available 


The amendment to Section 8.8.24 
of the By-laws concerning the re- 
sponsibilities of the Standards Com- 
mittee and the procedure for de- 
veloping and adopting standards 
became effective on June 13 during 
the Annual Meeting. The amend- 
ment states that following approval 
of a standard or revision to a stand- 
ard by the Standards Committee, a 
notice will be published in the 
JOURNAL stating that such is 
available for comment. Copies will 
be sent upon request and com- 
ments addressed to the Standards 
Committee, care of ASHRAE 
Technical Secretary at the 234 
Fifth Avenue, New York 1, N. Y., 
will be received for a period of 60 
days following publication of the 
notice. 

At this time notice is hereby 
published that the following stand- 
ards have been approved by the 
_ Standards Committee and review 
copies are available for comment. 
Such ,comments should be sub- 
mitted no later than October 1. 


1. 20-41R Method of Testing for 
Rating Remote Mechanical Draft 
Air-Cooled and Evaporative Con- 
densers—It is the purpose of this 
Standard to specify procedures, ap- 
paratus, and instrumentation which 
will produce accurate capacity de- 
terminations for these refrigerant 
condensers. 


2. 37P Methods of Testing for 
Rating Unitary Air Conditioning 
Equipment — This standard pro- 
vides test methods for determining 
the cooling capacity of unitary air 
conditioning equipment and ap- 
plies to mechanical-compression 
unitary air conditioners or matched 
assemblies which operate non- 
frosting. 


3. 47-35R Methods of Testing 
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A. T. BOGGS, Il 
ASHRAE Technical Secretary 


and Rating Return-Line Low-Vac- 
uum Heating Pumps — This stand- 
ard provides a method of rating 
the air- and water-handling capac- 
ity of a return-line low-vacuum 
heating pump under defined stand- 
ard conditions together with the 
power required to drive the pump 
under these conditions and also 
provides a standard test procedure 
by which a pump may be qualified 


or certified as meeting its rating. 


ASA: The Eleventh National Con- 
ference on Standards will be held 
October 25-27 at the Sheraton- 
Atlantic Hotel, New York City. 
One topic to be considered will be 
the standards needs of the Depart- 
ment of Defense. This information 
will affect those companies en- 
gaged in the design and manufac- 
ture of defense equipment. Another 
phase of the conference will deal 
with significant standardization ac- 
complishments and further needs 
for standards in the building indus- 
try. This session will be sponsored 
by the Modular Building Stand- 


ASHRAE STANDARDS PRODUCTS 


Currently contemplated 
ASHRAE Standards 
Projects, both as pro- 
posed revisions and new 
standards, were listed on 
page 63 of the JOUR- 
NAL for July 1960. In- 
cluded were identifica- 
tion of committee chair- 
men and membership. 


ards Association. A third sessign 
will explore various ways in which 
standardization helps management 
achieve its objectives of increased 
sales, production, and earnings, 


Z9.2-1960: This American Standar) 
on Fundamentals Governing the 
Design and Operation of Local 
Exhaust Systems was approved 
an American Standard on June 3 
1960. Copies will be available from 
ASA in the near future. 


Nema: A new list of available 
Nema standards publications was 
published June 20, 1960. The fol 
lowing standards will be of interest 
to ASHRAE members: 
Adsorption Equipment — In add: 
tion to testing procedures, this 
standard describes a method of 
determining moisture vapor dew 
point and includes a number @ 
definitions applying to adsorption 
equipment. 40c per copy. 


HU1-1960 — Industrial Heating 
Units and Devices — This standart 
has been revised as of June 19) 
to include the latest information 
dielectric strength. 30c per copy 
These publications may be obtained 
from Nema headquarters, 155 East 
44th Street, New York 17, N.Y. 


NFPA: A number of standards de 
veloped by the National Fire Pte 
tection Association have been I 
vised or made available during 
1960. Of primary interest to ASH 
RAE are: (1) 90A — Air Condition 
ing and Ventilation Systems (othet 
than residence type), (2) 90B—es 
dence Type — Warm Air Hea 
and Air Conditioning Systems, @ 
251 — Fire Tests of Building Cor 
struction and Materials. Copies # 
available from NFPA, 60 Battery 
march Street, Boston 10, Mass. # 
50c each. 
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BLLETINS 


— 

(Continued from page 73) 
Standard line consists of seven sizes 
for through %4-hp applications. 
Kirsch Company, Sturgis, Mich. 


Cooling Tower. Extending the capac- 
iy of the Double-Flow Aquatower 
line, Series 15 combines features of 
Double-Flow and industrial 
woss-flow towers. Included are: slop- 
ing louver walls and broad louvers, 
dass reinforced polyester filling sup- 
for permanent realignment and 
itioning of splash bars, open 
gavity water distribution system, low 
ping head and min height in 
ation to capacity. New features of 
the tower are: combined mechanical 
equipment support and hot water 
teral, control valves and exter- 
ul lube lines on gear drives. Details 
m the series are presented in four- 
page Bulletin DFA15-60. 
Marley Company, 222 W. Gregory 
Bivd., Kansas City 14, Mo. 


Magnetic Drives. In ratings from 75 
0 4000 hp, drives added to this 
manufacturer’s adjustable speed drive 
line feature simplified design and pro- 
vide adjustable speed performance 
wer an automatically regulated 20:1 
mige. Drive is based on a liquid- 
goled magnetic coupling design that 
atures stationary field construction, 
bearings that can be_ relubricated 
vithout disassembly and a specially 
ep cooling system that permits 
iplanned flow of air through the 
tive at all times. Bulletin 3650. 
louis Allis Company, 427 E. Stewart 
St, Milwaukee 1, Wisc. 


Urethane Foams. Materials, equip- 
ment and design assistance offered as 
dcustomer service are described in an 
eight-page bulletin dealing with pro- 
diction of urethane foams. Use of 
exible and rigid foam-in-place resins 
for low temperature insulation, shock- 
toof packaging and encapsulation of 
nic components are among 
ipplications covered. Bulletin shows 
ities for running customers’ molds 
mder production-line conditions to 
Maluate products and tells how the 
a aids customers in adapting 
es to their specific plant 


lneyanate Products, Inc., Wilming- 
tn 99, Del. 


Packaged Blowers. Described in four- 
Page Specification Bulletin EN-6055 
ae both Model K1, with one blower, 
ind Model K2, with two blowers. 
its are designed to match the man- 
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ufacturer’s line of gas-fired duct tur- 
naces. Performance data tables aid 
selection of drives and motor sizes to 
be used when handling air quantities 
of from 2000 to 6000 cfm with the K1 
blower and from 4000 to 12,000 cfm 
with Model K2, against external static 
pressures of from 0.1 to 1.5 in. water 
column. Additional tables and dia- 
grams give transition duct dimensions 
to be used with duct furnaces. 
Reznor Manufacturing Company, 
Mercer, Pa. 


Tool Steel Comparison Guide. Tool 
steels are listed in this 28-page bul- 
letin according to AISI-SAE classifi- 
cations, with an index reference list- 
ing them by trade name, classification 
and number. 

Peninsular Steel Company, 24401 
Groesbeck Hgwy., P. O. Box 3853, 
Detroit 5, Mich. 


Solder Joint Valves. Listed in detail 
in a four-page bulletin are size and 
dimensions of gate, globe and check 
solder joint valves. Each type of 
valve is illustrated with a cutaway 
picture showing flow path of fluids 
through the valve body. A special fea- 
ture of the bulletin is a set of instruc- 
tions on “How to Make a Sound 
Solder Joint.” 

Walworth Company, 750 Third Ave., 
New York 17, N. Y. 


Oscillograph. Designed as a reference 
guide for engineers and _ scientists, 
this 36-page bulletin on the direct- 
recording Visicorder oscillograph con- 
tains 18 case history descriptions. De- 
tailed reports on current applications 
of the instrument for such purposes 
as provision of high frequency analog 
data in industry and missile recorder 
and diesel engine testing are included. 
Minneapolis-Honeywell Regulator 
Company, Heiland Div., 5200 E. 
Evans Ave., Denver, Colo. 


Adjustable Speed Drives. Describing 
operation and performance of Elec- 
tronic Select-A-Spede Drives, four- 
page Bulletin 101 covers principle of 
the units, speed regulation and range. 
Drives range in size from % to 4 
hp and feature a de motor powered 
from a wall-mounted electronic con- 
trol panel. Adjustable voltage is ap- 
plied to the motor armature from the 
panel, which converts ac line voltage 
to a regulated rectified de source. 
Speed regulation to within 3% from 
no load to full load over an adjust- 
able 8:1 speed range is provided. 
Control switches are included to com- 
pensate for line voltage variations up 
to +10%. 

Louis Allis Company, 427 E. Stewart 
St., Milwaukee 1, Wisc. 


DRY AIR... 


PRECISELY AS YOU 


NIAGARA 
CONTROLLED HUMIDITY 
AIR CONDITIONING 


removes atmospheric moisture by 
direct contact with an absorbent liq- 
uid in a compact spray chamber. The 
spray contact temperature and the 
concentration of the absorbent liquid, 
two factors that are easily controlled, 
determine precisely how much mois- 
ture remains in the air leaving the unit. 


This Niagara Controlled Humidity 
method, using Niagara Hygrol Ab- 
sorbent Liquid is.... 


The only really precise method of air 
conditioning because it removes 
moisture as a separate function from 
heating or cooling to give you assur- 
ance of accuracy of air moisture con- 
trol. 


It is the most reliable because the ab- 
sorbent is continuously and automat- 
ically kept atthe proper concentration. 
No moisture-sensitive instruments are 
required to control your conditions. 


It is the most flexible because with it 
you can either hold the precise con- 
dition you need as long as you wish 
or vary it with accuracy. 


It is easiest to operate and maintain 
because the equipment and controls 
are simple and trustworthy. 


This method is successfully used in 
the storage, testing and production of 
hygroscopic materials, in process con- 
trol and asa pre-dehumidifier in com- 
‘ort air conditioning. 
Write for Bulletins Nos. 
122 and 140. 
Address Dept. RE-8 


NIAGARA BLOWER COMPANY 


79 


| > i 
1g. i 
andard 
ig the | 
Local 
ved as 
ine 
e from 
ailable 
Was 
he fol 
nterest 
1 - 1960 
addi- 
| 
ber of 
wrption 
andar 
1960 4 
‘ion on 2 ‘ 
COPY: 
tained 
Y. 
om 
ASH: 
dition- 
= 
_ in Principal Cities of US. and Canada 
| — 


Proof 
Quality 


Add it at no extra cost wath 


Crane Gas-fired Hydronic Systems 


Residential Gas-fired Boilers 


SUNNYDAY 5 Ribbon-type burner, 
with an A.G.A. input rating of 112,000 
to 238,000 Btu per hour, for water and 
steam, with or without tankless heater. 
Package combinations start with a 
basic gas-fired boiler (Model C) 
through the assembled and wired 
package waier boiler (Models GPTA 
and GPA). Flush or enclosing jacket. 


80 


SUNNYDAY 6 Features a raised 
drilled bead cast-iron burner, enclos- 
ing jacket. A.G.A. input rating is from 
50,000 to 200,000 Btu per hour as a 
water boiler only. Crane Sunnyday 6 
combinations range from basic boiler 
(Model C) through completely as- 
sembled and wired package boiler 
(Model CPA). 


idle 


New Crane 
Sunnybase Panels 


CRANE TYPES L AND H SUNNYBASE 
PANELS are new non-ferrous typesit 
three different capacities. These lBR 
rated units are easy to install (jus 
four pieces to use) and accessories 
are snap-on design. 


TYPE L is for use where maximul 
lineal coverage is needed. It hase 
capacity of 690 Btu per lineal fom 
with average water of 200 degress 


TYPE H is for use where high capaci 
per lineal foot is needed because @ 
limited wall area. Type H-75 hasé 
capacity of 850 Btu per lineal fom 
H-100 has a capacity of 910 Btu 
lineal foot. Both ratings are with 
degree water temperature. 


ALSO-—TYPE C for residential us 
Cast iron, with |.B.R. rating of 69080 
per lineal foot. 


SUNNYWALL TYPE N FINPIPE RAD! 
ATION for commercial, institut 

and industrial use where maximut 
heat must come from limited spa 
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DURNAL 


fow DO YOU demonstrate the quality of 
yur skills and standards? Often, the 
ple you want most to prove quality to 
ue the least able to understand what qual- 
jy in heating is. To many of the people 
su deal with, the brand name on the 
ier and components you specify repre- 
gots the quality of your plan. 


In addition to being one of the best 
inown names in the field, Crane is one of 
ie most highly respected. Crane becomes 
woof of quality for you. It makes your 
seommendations more impressive. Crane 
sengineered to install correctly, operate 
dependably and perform as described. No 
all backs to irritate owners. Crane adds 
woof of quality without adding to costs. 


for complete details on the complete Small Commercial Gas-fired Boiler 

lime gas-fired boiler line, see age Crane SUNNYDAY 36 With raised drilled bead cast-iron burner with 
tholesaler. To add proof of quality, see an A.G.A. input rating from 145,000 to 942,500 Btu per hour, 
lim before you prepare your next gas available for both steam and water, with or without tankless 
ieating specification. type water heater. Flush or enclosing jacket available. 


Mi proof of quality to residential and commer- 
@installations with the full complement of 
(me gas-fired boilers and baseboard panels; ° 
M@for the ultimate in year-round comfort —a 
ime custom-designed air conditioning system. 


Iiecurrent line-up of Crane gas-fired boil- 
fis the most complete Crane has ever 
ilered, with capacities from 50,000 to 
900,000 A.G.A. Btu per hour input rat- 
igs, Each is constructed to A.S.M.E. 
dandards, has A.G.A. approval, is I.B.R. 
wed, Forty-three different sizes for all 
uses (including dual-fuel Natural-LP 
ts). Crane makes a package combina- 
lm for practically any application you'll 


‘ieounter. 
® ~ 
R AN Large Commercial Gas-fired Boiler 
SUNNYDAY 66 With raised drill port cast-iron burner, flush 
jacket. A.G.A. input rating ranges from 750,000 to 5,500,000 Btu 
: per hour and is available for both steam and water. For all 
Moof of quality—at no extra cost gases including dual-fuel. 


MUMBING-HEATING-AIR CONDITIONING GROUP + P. 0. BOX 780, JOHNSTOWN, PA. 
WES ELECTRONIC CONTROLS - PIPING + PLUMBING - HEATING ~- AIR CONDITIONING 
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YOU CAN DO BETTER WITH 


PRE-ENGINEERED 


BLOWER HOUSINGS 


ASSEMBLIES 


We have built into our tooling 
flexibility which enables us to turn 
out any quantity of housings— 
large or small—in a broad range 
of size and styles . . . Available for 
wheels 3” to 11” diameter in any 
width—and we assure you prompt 
delivery! For your special-purpose’ 
housings our engineers will tell 
you how readily adaptations can 
be made to save you tooling cost. 


Our method of manufacture 
assures low unit cost — inform 
yourself... 


FOR MORE FACTS 


REQUEST 
DETAILS AND BROCHURE 


YOU CAN 


350 MiOLAN® AVENUE 
DETROIT 3, MICHIGAN 


PARTS AND PRODUCTS 


LEAK-PROOF PUMPS 


Completely self-contained, these 
“canned” pumps for leak-proof han- 
dling of fluids are motor-pump com- 


binations in which the material being 
handled circulates within the motor. 
Pump impeller is connected directly 
to the motor shaft, therefore no seals, 
packing or stuffing boxes are required. 
Motor rotor and field are encased in 
stainless steel “cans” Heliarc welded 
during fabrication to isolate them 
from the material being pumped. 
Pump is designed for all-angle instal- 
lation and is therefore suited for use 
in close quarters. It is available in %, 
% and one-hp rating with capacities 
to 63 gpm. 

Robbins & Myers, Inc., Springfield, 
Ohio. 


DISPOSABLE FILTERS 


Developed to operate at a low pres- 
sure drop while still providing high 
efficiency and dirt holding capacity, 
the deep-pleat design of these dis- 
posable filters provides large media 
area in a compact, pre-formed, fold- 
ing filter cartridge. Three interchange- 
able cartridges in three atmospheric 
efficiency ranges comprise the HP 
series: range of HP-100 is 85%, HP- 
200 95% and HP-2 35%. 

Folding media consist of a rein- 
forced material of extremely fine glass 
fibers in the HP-100 and 200 series 
and reinforced, non-woven cotton 
fabric in HP-2. 

Farr Company, P. O. Box 90187, Air- 
port Station, Los Angeles 45, Calif. 


FORCED-DRAFT BOILERS 


Certified output ratings for this new 
line of forced-draft packaged com- 
mercial boilers are 83 to 691 hp for 
the low pressure units and 82 to 672 
hp for high pressure units. Low pres- 
sure packages are constructed in ac- 
cordance with the ASME code for 15 


psi steam or 30 psi water and high 
pressure units for 125 or 250 % 
steam. Higher pressures are avail 
on special order. 

Burners fire natural gas, all 
of fuel oil or combination gas/gj 
Adjustable veriable-vaned air 
permits shaping of the oil flame yj 
the varying grades of fuel oil foggy 
in different areas. Highest heat » 
lease in any of the low pressure pag. 
aged units is 66,660 Btu/hr per eu§ 
and in high pressure units 64,690, 
American Radiator & Standard Say 
tary Corporation, Industrial Diy, Dp 
troit 32, Mich. 


LOW SILHOUETTE UNIT 
Only 14% in. high, this air conp 


tioner was designed for use in mul 
story buildings featuring floor ley 
fenestration or low windows A fa 
coil unit, utilizing two small-dig 
pipes and a condensate drain, it} 
fed hot or chilled water from a om 
tral source. Pipes, condensate dri 


and electrical service lines are ay 
located above the floor. Unit instil 
free standing on the floor, a fewa 
from the wall. Four standard Ta 
Boy” units are available with a mig 
of 200 to 600 cfm and 14,3000 
44,900 Btu/hr. 

Modine Manufacturing Compal 
1500 DeKoven Ave., Racine, Wie 


PLASTICS VALVES 


Latest addition to this companysiit 
of plastics corrosion resistant Mi 
handling products are Polypropjltt 
Throttlable Gate Valves. Ligit# 
weight, with high strength and elit 
ical resistance, they are cited 
sessing excellent resistance to my* 
solvents, greases, oils and the mig 
ity of common acids at temperalil® ler far 
up to 185 F. pm t 
Valves are available from stockiy® 
sizes from % to two in. with 
weld, flanged or screwed ef 
combine features of straight 
no-pressure-drop flow with close thy 
tling control. 
Vanton Pump & Equipment Corpt 
ration, Hillside, N. J. 


ledesione 
STANDBY POWER UNITS 


For continued operation of such ele oth 
trical equipment as lighting | 
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aes, incubators and telephones, 
ig automatic emergency lighting 
yd power units feature frequency 
eference suppression, instant start- 
ag, frequency stability and built-in 
factor correction. Operation of 
ip desired equipment is cited as be- 
provided within 1/20th sec after 
gwer line failure. All models are 
with heavy duty plug-in 
we inverter vibrators, having four- 
int voltage regulators which make 
ysible proper output voltage for the 
wwer load being protected. 
igerican Television and Radio Com- 
nay, 300 E. 4th St., St. Paul 1, Minn. 


(f MERCHANDISERS 


wo ice merchandising units, adapted 
ix storage and sale of packaged ice, 
we been introduced by this manu- 
Designated Models IM-24 
ai IM-38, they have capacities of 
ad 100 ten-Ib packages, respec- 
Maintaining temperature at 
gpoximately 25 F is a %4-hp Tecum- 
eh compressor. 

lunett Refrigeration Company, 4518 
i, Ohio Ave., Tampa 3, Fla. 


WRENDED UNIT HEATERS 

lagng in capacity from 175,000 to 
000 Btu, this new line of sus- 
waded gas-fired unit heaters imple- 
mas the manufacturer's present 
i, making it complete in both pru 


ie fan and blower models from 
‘0 through 300,000 Btu. All 
Mets are available with either alu- 
mim or stainless steel heat ex- 
“tigers and feature cast iron burn- 


tion, Louisville, Ky. 


"RTABLE COOLER 

designed, this two-speed portable 

‘porative air cooler, Model CB-8P- 

arge water reservoir holding 
owing super-saturation of 


Shas a | 
"Mr gal, 
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the pad area. Filling is done through 
an accessible top opening with hinged 
cover and water-level indicator. 

Motor is static-free, 1/23 hp and 
operates on 115 volt, 60 cycle ac. 
Thermador Electrical Manufacturing 
Company, 5119 District Blvd., Los 
Angeles 22, Calif. 


PLUG-IN MODELS 


Two plug-in wall-mounted infra-red 
radiant heaters, with capacities of 450 


and 800 watt, have been introduced 
to service areas up to 30 and 50 sq 
ft, respectively. Tip-over switches 
prevent units from operating in any 
position except the intended wall- 
mounted way and automatically turn 
the current off if the unit should fall 
from the wall. 

Hanovia Lamp Div, Engelhard Hano- 
via, Inc., 75 Austin St., Newark, N. J. 


ICE STORAGE BINS 


Three new ice storage bins, Series 
B-400-B, BH-1250 and SB-1500, for 
storing flaked and cubed ice, have 
capacities of 400, 1250 and 1500 Ib, 
respectively. All bins are available 
in a choice of baked-on enamel or 
stainless steel exteriors, watertight 
stainless steel interiors, three-in. glass 
fiber insulation and multiple doors 
for easy ice removal. 

Se>tsman, Queen Products Div, King- 
Seeley Corporation, Albert Lea, Minn. 


WALK-IN TEST ROOMS 


Constructed in panel form and shipped 
knocked down to permit easy access 
through narrow doorways, these walk- 
in environmental rooms are quickly 
assembled. Two temperature ranges 
are offered: ambient to 140 and zero 
to 140 F. All models have fully en- 
closed heating elements and come in 
a number of stock sizes. Rooms meas- 
ure 6 x 6, 6 x 8, 6 x 10 and 6 x 12 
ft, with inside working height seven 
ft. Units have a 12 x 12-in. viewing 
window. Construction is of heavy 
gauge aluminum inside with corru- 
gated aluminum floor plates. 
Labline, Inc., 3070-82 W. Grand 
Ave., Chicago 22, Til. 


because... 


Reveor .,..... 


and Price Saver Series Fan 
Blades are the most economical 
means of providing quiet air 
delivery while maintaining 
high standards of quality and 
performance. 


R eveor Fan Blades 


are available in 8 types in 
diameters from 6” to 48”. For 
efficient design, rugged con- 
struction, high quality and 
economy —specify Revcor Fan 
Blades. 


WRITE FOR FREE BROCHURE 
or send specifications to 


R 

ENGINEERS- MANUFACTURERS 
241 Edwards Street © 
Carpentersville, il. 
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of wall contact for 
amazing strength, 
versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remark- 
ably resistant to 
vibration fatigue; has 
unusually high burst- 
ing strength. Sizes up 
to %” O.D. 


: j 
I 
the things 
I 
I 
I 
Bundy can 
Bundyweld is the orig- Whether it’s a complex shape, or just a simple bend, Bundy knows ei: 
inal tubing double- no bounds when it comes to mass-fabricating steel tubing. You se¢, 9™ 
walled from a single engineers are tubing specialists . . . backed by never-ending, ever-Deily 
ae cen, experience. And here are just a few of the benefits you will derive. 
bonded through 360° From a single strip of steel comes double-walled, copper-brazed Bundyw® ae: 


Tubing—leakproof by test—and the safety standard of the 
industry. Unique beveled edges provide smooth inside and outside seal» 
no inside flash to be removed. 4 There’ 
Whatever the stage of product development, Bundy designers can bec 
in for consultation and for suggestions of time- and money-saving moa 
For low unit-cost and uniformly high quality, Bundy-designed fixtus 
machines are geared to mass-fabricate parts to your specifications. 


Got a tubing problem? Better see the leading producer in the reinig® 
industry first! Write, wire, or phone Bundy Tubing Company, BU 
Michigan, today. 
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f 
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Another example of Bundy 
mass-fabrication. The problem: 
Design a compressor oil-cooler 
tube so that it clears moving 
parts, stands up indefinitely to 
punishing vibration, can be 
mass-produced quickly and 
economically. The solution: This 
“steel pretzel” designed by Bundy! 


ws virtll 
see, 


llere's no substitute for the original 


an be 


BUNDYWELD. TUBING 


IONS LARGEST PRODUCER OF SMALL-DIAMETER TUBING @ AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN 


BUNDY TUBING COMPANY + DETROIT 14, MICH. e WINCHESTER, KY. * HOMETOWN, PA. 
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@ Air Conditioning 
Refrigeration 
@ Electric Motors 


\ 
pot ue 
Save money ... time. . . effort . . . order everything you 


need from the most complete catalog of all. Over 10,000 
items carried in stock! Your orders filled with speed and care. 
WHOLESALE ONLY! We sell you . . . not your customers. 


AND FOR REALLY AMAZING BARGAINS... 


The FLYER lists 
hundreds of thousands 
of dollars worth of 
surplus stocks, overruns, 
closeouts, etc.,at a fraction 
of your regular cost. 


Write on your letterhead for the new DEPENDABOOK and BARGAIN FLYER. 
Order by mail or pick up from our nearest warehouse. 


1717 S. Wabash Ave. 
Chicago 16, lll. 


2332 Irving Bivd. 
Dallas 7, Tex. 


695 Stewart Ave., S.W. 
Atlanta 10, Ga. 


COUNTER SERVICE 


134 Lafayette St. 
New York 13, N.Y. 


PARKING— FAST 


FREE 


tn touch with 


BRITISH NEWS 
BRITISH TECHNIQUES 
BRITISH MARKETS 


nead 


MODERN REFRIGERATION 
Every month 


(annual subscription 
rate $6.00) 


Specimen copies and advertisement 
rates will be sent on request 


MODERN REFRIGERATION 
MACLAREN HOUSE, 


131 GREAT SUFFOLK STREET 
LONDON S.E.1., ENGLAND 


86 


Applications 


DUAL-PURPOSE COOLING SYSTEM 
FOR AIRPORT CONTROL TOWER 


Air conditioning in the new 150-ft concrete cont) 
tower at Newark Airport serves a dual purpose, jh 
addition to providing comfort cooling for personne) 
it is designed to provide constant temperatures fy 
insure accurate operation of delicate electronic rady 
and weather equipment. Limited space for equip 
ment in the circular tower complicated design of the 
air conditioning system. Most of the occupied space 
is cantilevered out in a fan-shaped, reinforced cop. 
crete building, with continuous glass around mos 
of the circumference. 

Central primary air handling equipment, plas 
refrigeration and heating equipment, for the high 
velocity induction system is housed in the first floor 
of the tower, with chilled water provided by a 1004p 
Trane Hermetic CenTraVac. A cooling tower, hidden 
by the structural design, is on the first floor roof. A 
concrete shaft, enclosing an elevator, stairway and 
air conditioning piping and high pressure duct work 
extends 117 ft upward above the first floor roof. At 
the 65-ft level it supports three office and equipment 
floors. Piping is set within the supporting ribs pw 
jecting out to the perimeter of the office floors; within 
the office space, it follows the round contours of the 
walls. 

Trane Induction UniTrane units, in continuous 
enclosures, are installed around the outside walls. A 
return air thermostat controls the three-way chilled 
water valves of every two induction units. 


500-TON YEAR-ROUND SYSTEM 
CONDITIONS CANAL ZONE OFFICES 


Design of an air conditioning system to service the 
central administrative offices of Panama Canal Com- 
pany was complicated by problems of extreme heat 
and humidity in this equatorial climate. Yearly rait 
fall in the Zone amounts to an average 120 in,, with 
almost all rain falling in the summer when dry bulbis 
approximately 92 F, close to saturation. Complicating 
the requirements were the existence of a large colle 
plex of electronic devices in the administration build: 
ing and lack of a heating plant suitable for rehett 
purposes. Further, the area’s heat, rain and humidity 
cause water or evaporative-cooled condensing system 
to become choked with tropical growths of algae and 
other plant life, requiring frequent maintenance © 
keep a wet system in operation. 

For the condensing side of the system, Kramer 
Trenton Unicons were specified because of theit 
wholly non-frrous construction. Abstracting 6,000; 
Btu/hr (500 ton) from the water chilling circuit 
refrigerating system is comprised of fou r 125-hp 
direct-drive Carrier compressors with unloaders 
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yo double-circuit direct expansion water chillers. 
fach compressor uses one Kramer-Trenton BD 202C 
nicon for condensing. Electrical reheat is being used 
in the Governor's offices and in the communication 
goms housing the electronic equipment. The rest of 
ihe space is maintained at 72 F dry bulb and 63 F wet 
hulb temperature without reheat, using water circulat- 
ing cooling coils. 

To assure adequate highside pressure during con- 
ditions of light loading, a Kramer Loop Winterstat 
Yodel LW60 was used. This unit was considered 
gecessary to handle a combination of reduced outdoor 
temperature and unloaded compressor operation 
yhich would result in refrigerant liquid pressure too 


iw to feed the chiller properly. 


COMFORT COOLING FOR A CHURCH 


(mciform plan was the design basis for St. Bernard 
(atholic Church in Middleton, Wisc. Nave, seating 
§), is a parabolic vault intersected by two smaller, 
smiliarly shaped vaults. Total floor area is 22,150 sq 
Glass areas of the building are substantial, occupy- 
ing almost all the walls except the area above the 
ilar. Cooling requirements are therefore large, and 
sificiently varied to require zoning of heating and 
woling equipment. Only space available for installa- 
im of this equipment was in the basement below the 
ilar, so it had to be selected for max quietness. 
Equipment used consists of a Trane Multi-Zone 
(imate Changer, 50-ton reciprocating compressor, 
eaporative condenser and centrifugal fan. Each unit 
mounted on vibration isolators and on concrete 
uses isolated from the rest of the building. Refriger- 
ut piping is supported from isolator spring-type 
angers. Duct work from the Climate Changer to the 
it church zones was sized and insulated to reduce 
wise. Conditioned air is introduced to the nave 
trough 32 x 5-in. grilles on eight-ft centers with 
tanked grilles fitted to present a continuous effect on 
ih sides of the nave. Heating is provided by con- 
imous runs of Trane Wall-Line Convectors, which 
aeinstalled under the windows to prevent downdraft. 


INSTALLATION FREEZES 
STON OF TURKEY PER DAY 


Tm Recold AS 3100 LT units and one evaporative 
imdenser maintain the 46,000 sq ft freezing room of 
land O’Lakes Creameries at F razee, Minn., at a con- 
‘ant temperature of —25F. Current production ca- 
jatity of the installation is 45 ton of turkey per day. 


UNITS SUPPLY 
HOTEL REFRIGERATION 


Highly specialized refrigeration systems serve the 
tently completed 22-story Denver Hilton Hotel. 
maintaining cold storage for everything from meats 
' tropical fruits are 23 separate walk-in refrigerators, 
Wilh tefrigeration for the building provided by 28 
mis, both high and low temperature, manufactured 

in Coils, inc. 
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LLELT RIC 


HOT WATER 


© 40,948 B.T.U. to 
2,000,000 B.T.U. Out- 
put. 

© All units meet the re- 

quirements of the 

ASME Boiler and Pres- 

sure Vessel Code. 


PRECISION Flechnie HOT WATER HEATING BOILER 


© Complete unit ready for installation with cir- 
culating hot water system and water chiller for 
year-round air-conditioning. 

e Conversion easily accomplished where other 
type fuels now used. Suited for homes, churches, 
apartments, hotels, motels, hospitals, commercial 
buildings, swimming pools, snow melting and do- 
mestic hot water. Temperature Range 60 to 25U 
degrees. 

e Every unit tested and inspected. 

Write for color brochure and prices. 


;CISION parts corporation 
j 400- ASJ North Ist. Street 
Nashville 7, Tennessee 


No ducts! No noise! No chimney! No odors! No flame! 


Catalog for Engineers who Specify 
Temperature, Pressure and 
Control Instruments 


* 60 pages packed with complete specifications data on 
the industry’s most comprehensive line of temperature 
and pressure instruments: thermometers, gauges, con- 
trollers, control valves, pressure regu- 
lators, air filters, air guns, steam traps, 
etc. 
Whether the application is routine 
or highly specialized, you’re sure to 
find the Trerice temperature or pres- 
sure instrument that’s exactly right 
for you. 


SEND FOR YOUR TRERICE CATALOG TODAY 


Zo s 
H.0. TRERICE CO. Detroit 16 Michigan 


q TO a 
2,000,000 
- 
| 
es to | | 
quip 
the | 
Coe 
most | 
| 
idden | a 
of, A | | x 
a | 
work, 3 
f. At | a 
ment | ty 
| a 
| 
Is. A | 
CES | 
the | 
Com | 
“heat 
rain- | : 
with 
ulb i | 
ating | ‘3 
com | 
puild- 
cheat | | 
stems | 
and 
their | 3 
t, the | 
| 
7 


Views of 
Mojonnier 
Model W 
Cooler, 
with and 
without 
covers. 


L 


Model W is the economy answer to water chilling - 
as low as 34°F — for use as an indirect coolant. 


IT FEATURES @ Stainless steel cooling sections using 

direct expansion, fully flooded ammonia. 
@ Mild steel housing with metallized finish. 
e@ Well radiused water contact surface 

for ease of cleaning and best sanitation. 
e@ Compact, space-saving, 

long life construction. 


< MS FLOAT SWITCH 


e Picture window — no guesswork 
on refrigerant level. 

e No costly line shut-downs 
for trouble inspection. 

e Moisture-proof, hermetically sealed 
magnetic switch housing. 

e Used with ammonia or R-12, R-22. 


Write for details 


MOJONNIER BROS. CO. 
4601 W. OHIO ST. 
CHICAGO 44, ILLINOIS 


f QUALITY. ENGINEERED FOR ECONOMY 


3-WAY SOLENOID VALVE 


__for flow control 
_or chilled 
‘water ~~~ 
with 


This New addition to the J-E Line provides 


@ Economical temperature control. 
@ Separable solder flange 
for easy installation. 
@ One size for 2 to 10 gpm 
for simple selection 
Write for information bulletin today. 


Controls Division 
JACKES-EVANS MANUFACTURING CO. 
4427 Geraldine Ave., St. Lovis 15, Mo. 


CLASSIFIED ADVERTISING 


RATES—Classified advertisements at this heading are inse s 
type at the rate of $1.00 per line or fraction thecal waza 
heading and address. Eight words to the line average, Boy pi 
address counts as one line. Minimum insertion charge, Sine et 
Maximum insertion 10 lines. Prices are net, no disceane a 

neers insertions up to wo! ‘or nd Assoc’ memb 
and Affiliates are carried free. 

NO DISPLAY advertising at this heading. 

CLOSING DATE: Copy must reach publisher by 10th of month Preceding 

NO PROOFS sh free checking 

own; no free copi Sin 

ress c ve ing or requests for furth 
ASHRAE JOURNAL 
62 Worth St., New York 13, N. Y. 


OPENINGS 

MANUFACTURERS REPRESENTATIVES  wantej 

Choice territories open. Excellent opportunity to repre. 
sent leading manufacturer of blower wheels, blower hoy: 
ings and fan blades for O.E.M. accounts. Desire replies 
from those now selling to manufacturers of air conj. 
tioning, heating and ventilating appliances and equipment, 
Reply to Sales Manager, Revcor, Inc., 247 E. Edwanis 
St., Carpentersville, Ill. 


EXPERIENCED DESIGN and PROJECT ENGINEERS 
for position with Midwestern Division of national mane 
facturer of air conditioning, refrigeration and heating ® 
equipment. Heat transfer experience required. Interest 
ing work available in design and project co-ordinatin 
of commercial type package air conditioning and refrig 
eration products, and combination heating and cooliig ¥ 
products in hydronics field. Excellent living conditioys in 
adjacent Lake Michigan resort area. Send resume and 
salary requirements to Box 984, ASHRAE Journat, 


DESIGN ENGINEER—position open with small Consult 
ing firm in New England. 3-5 yr experience in heating, 
ventilating, air conditioning, plumbing, or electrical design 
and layout necessary. Send resume to Box 987, ASHRAE 
JOURNAL, 


AVAILABLE 


AIR CONDITIONING and HEAT PUMP ENGINEER 
—22 yr experience. Window type and residential ait 
conditioning package systems, heat pumps, systems de 
sign, unit coolers, heaters, finned coils. Thoroughly 
familiar with design, testing, production methods, tooling, 
purchase specifications. N.Y.P.E. license. Prefer West- 
ern New York State location. Box 869, ASHRAE JOuRNAL 


AIR CONDITIONING ENGINEER—BSME, PE. Com 
prehensive experience in design, testing, manufacturing 
and sales of packaged air conditioning equipment. Thor- 
ough knowledge of automobile air conditioning desigt, 
testing and manufacturing. Also experienced in low and 
ultra low temperature equipment. Desire management! 
position in any phase of manufacturing firm which IS 
primarily concerned with air conditioning and refriget 
ation products. Box 985, ASHRAE JourNAL. 


DESIGN ENGINEER available—6 yr experience 
cludes duct designing, air conditioning field. From Colum 
bia, S. A., desires Draftsman position in New York City 
area. Resume on request. Box 986, ASHRAE JOURNAL 


MANAGING ENGINEER—commercial and industrial 
refrigeration and air conditioning. With superior prod: 
uct designs, manufacturing methods and application engr 
neering, properly coordinated and geared to present y 
requirements, expansion can be rapid. Have necessall 
experience and qualifications, can direct all phases @ 
alternately engineering and specialized manufacturns 
operations, as required in an organization, sma . 
ready for sound expansion. Box 988, ASHRAE JOURNAL 
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